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Our new MASM 5.1 gives 
you tw) things y3u’\e never had 
in a macro assembler. 


MS OS/2 and spare lime. 



bp :p 
sp-2 

cx 

WORD FTR [bp-23,0 
Cx WORD FTP [bp+4] 
Ax.[BP+b| 

Ax. cl 

WORD PTR [bp-21 ax 
Scirnip 

Ax WORD PTR [bp-21 

CX 

sp.bp 

bp 


restore stack and return 


_ShtftNsum endp 
.TEXT ends 
end 


_DATA SEGMENT 

DATA ENDS 

DGROUP GROUP 

TEXT SEGMENT 

ASSUME 
PUBLIC 

jShiftNsum PRO: 

push 

mov 


VMI'RD PUBUC DATA 


DATA 

WORD PUBUC ’CODE' 
CS JEXT.DS DGROUP.SS 
SNttNsum 
TSAR 


DGRC JP 


setup stack frame with 


one local variable [bp-2] 
save CXused during routine 
clear local variable 
fetch number of sums 


Jouble value m ax, cl times 


return value in ax 
restore cx 


The old way: slow, cumbersome coding. 



MODEL 

SMALL. C 



CODE 



ShiffNsum 

PROC 

USES cx. Number:Word 

1 

I 


LOCAL 

sum result 

.declare a stack local 


mov 

sum result. 0 

, clear sumresult 


mov 

Cx.sums 

• fetch number of sums [ 

1 Sumlp 

mov 

Ax.number 



ihl 

Ax cl 

, double value in ax cl fimes J 


add 

sum result ax 



loop 

Sumlp 



mov 

a., sumresult 

return value in ax 1 


ret 



1 ShrttNsum 

endp 




end 




The new way: time off for good behavior 


As a professional programmer you know how 
fast MASM subroutines make your programs 
run. But you’ve also had to pay the price of cum¬ 
bersome coding. 

With Microsoft® Macro Assembler version 5.1, 
you get ease and speed. Starting with our Mixed 
Language Programming Guide that teaches you 
how to call MASM subroutines from your high- 


level programs. To the PROC directive that makes 
it as easy to pass parameters to an assembler 
subroutine as it is in high-level languages. Plus 
you get our easy-to-use “fill-in-the-blanks” tem¬ 
plate programs. 

In addition to MS-DOS® support, MASM 5.1 
has full MS® OS/2 support that lets you do things 
like break the 640K barrier, create multithreaded 
applications and Dynamic Link Libraries. And 
you get a complete set of high-octane development 
tools that lets you workfaster under both environ¬ 
ments. As well as 
the reconfigurable 
Microsoft Editor, a 
high-speed linker and 
new incremental 
linker for MS OS/2. 

And the renowned 
Microsoft CodeView® 
window-oriented 
source-level debugger 
that lets you blaze 
through debugging. 

For the details, 
check the techbox. For 
more information, call 
(800) 541-1261, Dept. 

117. And learn how 
today’s new Microsoft 
MASM is so fast and 
easy it comes with the 
following offer. 

The night off. 

Microsoft* 

©1988 Microsoft Corporation. Microsoft, the Microsoft logo, MS, MS-DOS and CodeView are 
registered trademarks of Microsoft Corporation. 


Microsoft Macro Assembler 
Version 5.1 for 
MS OS/2 and MS-DOS 

Mixed-Language Programming Support and 
Documentation 

• Mixed-Language Programming Guide with step- 
by-step examples. 

• MASM templates for interfacing to BASIC, C, 
FORTRAN, and Pascal. 

• Sample macros for interfacing for DOS and OS/2 
systems. NEW! 

• Simplified segment directives make writing 
MASM subroutines easy. 

• Comprehensive instruction set reference with 
examples. 

• Programmer’s Guide - complete guide to MASM 
features and instruction set. 

Macro Assembler for MS OS/2 and MS-DOS 

• Full MS OS/2 support to break the 640K barrier. 
NEW! 

• Supports the 80386 and 80387 instruction set. 

• Assembles 25-40% faster than MASM 4.0. 

• Have labels local to a procedure. NEW! 

• Declare stack based local variables within a pro¬ 
cedure. NEW! 

• OS/2 systems incremental linker - up to 20 times 
faster than a full link. NEW! 

Microsoft CodeView Window-Oriented Debugger 
and Microsoft Editor 

• Full OS/2 systems support. NEW! 

• Debug MASM code using original source code 
with your comments. 

• Interactively view structures and chase linked 
lists. NEW! 

• Take advantage of the 80386. 

• Set dynamic breakpoints, watch variables, 
memory, registers and flags. 

• MS OS/2 and MS-DOS reconfigurable pro¬ 
grammer’s editor. NEW! 





VGAGraphics 



Without the PS/2 


Price. 



Now it’s easy and inexpensive to up¬ 
grade your PCs, XT®s, AT®s and 386s 
to IBM®’s PS/2 graphics standard—VGA. 
The Tecmar VGA™ adapter is a half-size 
card offering full IBM VGA compati¬ 
bility and more—More Resolutions, 

More Speed, More Value! 
Uncompromising Com¬ 
patibility. Tecmar’s unrelenting 
commitment to compatibility with 
all VGA software—today and 
tomorrow—has made us one of the 
very first manufacturers to offer both 
register-level and BIOS compatibilities 
with IBM’s own VGA chip set. 

The result is proven , tested compatibil¬ 
ity with VGA applications other cards 
fail, including such acid tests as Microsoft® 
Word 4.0, Windows/386 (including 
virtual mode) and the OS/2™ DOS 
compatibility box—even when running 
Lotus 1-2-3® graphs! Of course, it’s also 
compatible with all previous standards— 



EGA.CGA, MDA and 
Hercules® 

Super-High 
Resolution. 

In addition to 
all the standard 
VGA modes and 
resolutions, in¬ 
cluding 320x200 

_ in 256 colors, 

Tecmar VGA 

offers a crisp and vibrant 800x600 reso¬ 
lution in 16 colors with drivers included 
for Windows, AutoCAD® Ventura 
Publisher™ PageMaker™ and others. 

And, for spreadsheets and terminal 
emulation, Tecmar’s VGA provides 
132-column text. 

Increased Performance and 
Speed—With Exceptional Value. 

Tecmar’s unique VGA TurboBIOS 
makes screen operations up to 50 


percent faster than IBM’s own PS/2 
mother-board-based VGA. You’ll see 
a noticeable, surprising difference even 
in common screen uses like scrolling. 
And all this Tecmar high performance 
is available at a remarkably low price. 

We’re Shipping Now! So, get 

PS/2 graphics today on your PC, XT or 
AT with Tecmar VGA. Call us at (800) 
624-8560 for more information. Or 
write to Tecmar, Inc., 6225 Cochran 
Road, Solon, Ohio 44139-3377. 

TEGI/MR 


Tecmar VGA is a trademark of Tecmar. Inc.: IBM. XT. AT. PS/2. Microsoft 
Word. OS/2. Windows/386. Lotus 1-2-3. Hercules. AutoCAD. Ventura 
Publisher and PageMaker are trademarks or registered trademarks of their 
respective companies. ©Copyright Tecmar. Inc., a subsidiary of Rexon. Inc.. 
1988. All rights reserved. 


©Truevision* Inc. image courtesy of Truevision Inc. VGA conversion by Rix Softworks. 
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FOR SYSTEMS DEVELOPERS AND INTEGRATORS 



PS/2 Model 70 and Deskpro 386S 92 




Systems Forum ’88 78 


COVER SUITE: 
DEVELOPING 
FOR CD-ROM 


Compact disks, with 
their immense stor¬ 
age capacity, open 
up new ways to use 
the PC, but they also 
mean new proce¬ 
dures for the devel¬ 
oper. The develop¬ 
ment issues are just 
beginning to emerge 
in tnis rapidly grow¬ 
ing industry. 


SPECIAL 

REPORT 


CD-ROM PUBLISHING STRATEGIES 

LINDA W. HELGERSON and FRED P. MEYER 
How do you know if CD-ROM is the appropriate medium for 
your particular project? How do you structure your data to 
suit a CD-ROM? What specialized hardware and software are 
necessary to support CD-ROM development on a PC? We 
examine these development issues and take you through 
the steps of CD-ROM production—from analyzing your 
requirements to producing a glass master disk. The process 
will sound like nothing you have experienced with traditional 
magnetic media, and it is a difficult undertaking. But for the 
right application, CD-ROM technology holds great promise. 


IN SEARCH OF CD-ROM DATA 

LINDA W. HELGERSON and HARVEY G. MARTENS 
The enormous volumes of data that seem to stretch out forever 
on a CD-ROM are not all that easy to find. They require special 
indexing and retrieval methods. Traditional methods, which 
were developed for files of less than 1MB on 100MB magnetic 
disks, are overwhelmed by a 600MB CD-ROM. Retrieval times 
for databases ported directly from magnetic media to CD-ROM 
are very slow because of the differing geometries of the two 
media. We look at a CD-ROM’s geometry and describe various 
indexing methods, explaining which are most appropriate for 
which databases. Finally, we present practical applications and 
the indexing and retrieval methods they use. 


DESKTOP DEBATES 2.0 

SUSAN HOLLY 

Like a new release of software, discussions during PC Tech 
Journal's second annual Systems Forum retained many 
features from last year’s Forum, added some sophistication, 
provided a few updates, but still left many problems unsolved. 
Most of the same hot topics dominated again this year: OS/2, 
graphics user interfaces, faster processors, different buses, 
Structured Query Language, distributed data management, 
and networks. Everyone agreed the desktop is growing more 
complicated all the time and requires increased expertise in 
more areas. No one had any easy answers, but many of the 
suggestions were intriguing. 


52 


66 


78 
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386 POWER TO THE PEOPLE 



Product reviews: 

Deskpro 386S 

PS/2 Model 70-E61 

DAVID CLAIBORNE 

Bigger is better? Not necessarily. Compaq and IBM have 
reduced both the size and cost of their recent 386 entries. The 
Deskpro 386S, which uses Intel’s new 386SX processor, and the 
PS/2 Model 70-E61 are more compact than other 386-based 
computers and closer in cost to 286 machines. Tested head to 
head, the 386 S and Model 70-E61 prove almost identical in 
function, each with its own set of strong points. These entry- 
level 386 machines may be just the ticket for those torn be¬ 
tween the power of a 386 and the cost of a 286. 

92 

15 LETTERS 

Working on OS/2; speed 
optimization traps. 

40 TECH RELEASES 

ALR shows two desktop 25- 
MHz386 models; Telebit has 
internal modem for PS/2 

Models 50, 60, 70, and 80; 

IBM releases PC LAN 1.3; Intel 
designs math coprocessor for 
25-MHz386s; version 2.1 of 
Windows/286, enhaficed 
Windows SDK, and COBOL 

3.0 from Microsoft; DOS 4.0 
is here; and more. 

131 PRODUCT WATCH 

AX0S33 

LAN Shell 2.0 

MKS RCS 4.2c 

PVCS2.0 

1 DATA 

1 MANAGEMENT 

OMNIS QUARTZ OPENS WINDOWS 


Product review: 

Omnis Quartz 

DAVE BROWNING 

Blyth Software has taken a gallant first step toward integrating 
a graphics interface with data management applications. Its 
Omnis Quartz was developed for Microsoft Windows and goes 
a long way toward easing the pain for end users. As a 
development tool, however, it is somewhat limited. 

112 

1 MONTHLY 

1 COLUMNS 

SYSTEMS PERSPECTIVE 


143 TECH NOTEBOOK 

(1) DOS 4.0 incompatibility. 

(2) Windows/386 on token¬ 
ring networks. 

(3) The XT-AT Handbook. 

153 TECH MART 


Succeeding at CD-ROM/juui anderson 

CD-ROM offers great potential, but challenges the developer. 
Microsoft’s Bookshelf and Programmer’s Library exemplify 
the new applications already possible with this medium. 

9 


NEW DIRECTIONS 

Future of Software Engineering/mii fastie 

The state of the software development process is abysmal. It 
lacks order, systemization, and standards. The path toward 
improvement points toward automating the developer. 

21 

155 TECH MARKETPLACE 

165 INDEX TO ADVERTISERS 
AND PRODUCTS 

166 PROFESSIONAL 
VIEWPOINT 

PC-Macintosh integration 
invokes volatile opinions. 

167 READER SERVICE CARD 

Cover photography • Studio 65 


OUTFITTING THE END USER 

The Ziggurat Zone/wm e. coffee 

The taller the tower, the closer it brings you to the source of all 
truth and power—or so goes the legend of the Tower of Babel. 
Has this myth overtaken the PC industry? 

151 
























Gone as far 
as your data base' 
can take you? 

MDBS Ill can 
take you further. 

Y ou know the situation. You need to 

develop a system that will handle massive 
amounts of data and involves complex 
data relationships. And not only do you 
need it in an unreasonable time, it has to run on a PC 
or a mini. And on top of that, your current dbms 
simply can’t handle the job. 

Design real world schemas. 

MDBS III supports data bases into the hundreds of 
megabytes and beyond, yet you 


Rec-1 



Rec-2 




Rec-n 


can still retrieve data in 
split-seconds. 

You can design a data 
base to represent 
structures as they are in the real world, capturing 
many-to-many, one-to-many, many-to-one, one-to-one, 
forked and recursive relationships. There’s no time- 
wasting, space-hungry dummy records or extra coding. 
Every time you modify your data structure, MDBS III 
modifies your data base automatically. 

Develop more efficient applications. 

MDBS III offers high performance with flexible data- 
structures, airtight data integrity, automatic recovery, 
password, encryption and read/write protection, trans¬ 
action logging, spur-of-the-moment query, report gen¬ 
eration, easy schema restructuring, and much, much more. 

From PCs to LANs to VAXs, see how far MDBS III can take 
you. Call 1-800/344-5832 or 317/463-2581. 


m 


<1L‘ 


P.O. Box 248 
Lafayette, IN 47902 
1-800/344-5832 
317/463-2581 


Technical specifications 

• records/data base—unlimited 

• fields/record—32,767 • max 
db size—4GB • records/set 
(file)—unlimited • fields/index 
— 32, 767 • indexes/record— 
2,500 • access codes—65,535 

• plus performance tuning, 
significantly reduced storage 
requirements, clustering, multi 
user, multiple language I/Fs 

MDBS III is a registered trademark of 
mdbs, Inc. VAX of Digital Equipment Corp. 
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...Gives you all the right stuff for debugging! No 
matter which model you pick, you have the 
same powerful software to help you track down 
hard-to-find bugs fast 


The NEW Periscope I 
keeps all debugging 
640K. Can be used in 
PCs, ATs, and 386s with both EGA/VGA and EMS boards 
installed. The Periscope break-out switch enables you to 
recover from a hung system. Included with Models I, II, and III. 


Periscope’s hardware adds 
the power to solve the really 
tough debugging problems. 

The break-out switch lets you 
break into the system any time. 

You can track down a bug 
instantly, or just check 
what’s going on, without 
having to reboot or power 
down and back up. That’s 
really useful when your 
system hangs! The switch is 
included with Periscope I, 

Periscope II, and Periscope III. 

Periscope I has a NEW board 
with 512K of write-protected RAM, user-expandable to 1MB, for the Periscope software, 

symbol tables, and all related debugging information. Normal DOS memory 
(the lower 640K) is thus totally freed up for your application, and Periscope 
is protected from being overwritten by a run-away program. The new 
board’s footprint is only 32K, so you can use it in PC, AT, and 386 systems 
with EGA/VGA and EMS boards installed (not possible with the previous 
56K board). It can also be used with Periscope III to provide additional 
write-protected memory. 

Periscope III has a board with 64K of write-protected RAM to store the 
Periscope software and as much additional information as will fit. AND... 

The Periscope III board adds another powerful dimension to your 
debugging. Its hardware breakpoints and real-time trace buffer let you 
track down bugs that a software-oriented debugger would take too long 
to find, or can’t find at all! 


The Periscope III hardware-breakpoint board captures information in real-time, so you’ll find bugs that can’t be 
found with a software-based debugger. 


What’s New in Periscope 
Version 4: 

• View local symbols from Microsoft C 
(Version 5) 

• Debug Microsoft windows applications 

• Set breakpoints in PUNK overlays 

• Improved source-level support 

• Monitor variables in a Watch window 

• 80386 debug register support 

• Debug using a dumb terminal 

• PS/2 watchdog timer support 

• Use mixed-case symbols 

• Set breakpoints on values of Flags 

• Much more! 

■ Periscope I includes a NEW full-length 
board with 512K of write-protected RAM; 
(user-expandable to 1MB); break-out 
switch; software and manual for $695. 

■ Periscope II includes break-out switch; 
software and manual for S175. 

■ Periscope II-X includes software and 
manual (no hardware) for $145. 

■ Periscope III includes a full-length 
board with 64K of write-protected RAM, 
hardware breakpoints and real-time trace 
buffer; break-out switch; software and 
manual. Periscope III for machines run¬ 
ning up to 10 MHz with one wait-state is 
$1395. 

Due to the volatility of RAM costs, prices on board 
models are subject to change without notice. 

REQUIREMENTS: IBM PC, XT, AT, PS/2, 
80386 or close compatible (Periscope III 
requires hardware as well as software compat¬ 
ibility, thus will not work on PS/2 or 80386 
systems); DOS 2.0 or later; 64K available 
memory (128K at installation time); one disk 
drive; an 80-column monitor. 


Periscope’s software is solid, comprehensive, and 
flexible . 



It helps you debug just about any kind of program you can write... thoroughly and 
efficiently. 

Periscope’s the answer for debugging device-drivers, memory-resident, non-DOS, and 
interrupt-driven programs. Periscope works with any language, and provides source and/or 

symbol support for programs written in high-level languages and assembler. 

Periscope software & 

David Nanian, President of Underware, Inc. 250+ page manual 

(of BRIEF fame) says this about the new 
Periscope Version 4: 

“Periscope has always been an unbelievable 
assembler-level debugger. Version 4 has 
turned it into a terrific source-level debugger 
as well. Aside from major enhancements like 
the source-level improvements, all the little 
changes make a really big difference, too. For 
instance, symbol lookups and disassemblies 
are noticeably faster, and highlighting the 
registers that have changed really makes life 
easier. Once again, Periscope has raised the 
industry standard for debuggers!” 


Call us with your questions. We’ll be happy 
to send you free information or help you de¬ 
cide on the model that best fits your needs. 

Order Your Periscope, 
Toll-Free, Today! 
800-722-7006 _ 

MAJOR CREDIT CARDS ACCEPTED 


The 

Periscope 

Company, Inc. 

1197 PEACHTREE ST. • PLAZA LEVEL 
ATLANTA, GA 30361 • 404/675-8080 
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“If you’re afraid 
of monsters, please 
turn the page.” 

What makes our 
new computer 
unnervinglyfast 
can be explained in 
three words: write 
back cache. 

Simply put, it 
means less work: 
you don’t write to 
the main memory 
every time you 
write to the cache. 

It’s an approach 
to memory 
management found 
only on mainframes 
and onEverex 
Step computers. 

And in a world 
where a 32k cache is 
the norm, ours 
expands to 256k. 

The Step 386. 

It’s a monster of 
a machine. 

Find out more 
about Step 386 and 
Step 286 computers. 
Call 1-800-356-4283. 
Everex 

Computer Systems 
Division, 

48431 Milmont 
Drive, Fremont, 

CA 94538. 


AST Premium 386/20 - • 3.04 MIPS 

IBM PS/2 Model 80 (20 MHz)_ . 3.52 MIPS 

Compaq DeskPro 386/20 _ _ 4.59 MIPS 

Everex Step 386/20 - - 4.91 MIPS 

Power Meter MIPS Version 1.2. The Database Group. 































Finally, there’s an SQL that gets back to 
BASIC. And COBOL. And C. And Pascal. 


As a programmer, you’ve probably already 
faced it—the database dilemma. Do you use an SQL 
for easy database handling, or a true programming 
language for maximum power and flexibility? 

Now you can do both with XQL? the relational 
data management system from the developers of 
Btrieve.® 

The Programmer’s SQL. With XQL, you 
can access your data with the ease of Structured 
Query Language through simple subroutine calls 
from traditional programming languages. XQL sup¬ 
ports standard SQL syntax, including subqueries, 
unions and security groups. 

XQL Relational Primitive Operations. 

In addition, XQL lets you bypass the SQL level and 
perform highly efficient, relational primitive opera¬ 
tions directly. You get all the functionality of a rela¬ 
tional database model without the constraints of a 
4th generation language. 

Building on Btrieve. The heart of Novell’s 
family of data management tools is Btrieve. By 
letting you access multiple records at a time, XQL 
adds a powerful dimension to Btrieve. XQL incorpo¬ 
rates sophisticated data manipulation features which 


allow you to access data by field name, move forward 
or backwards through the database, compute fields 
from other fields or constants, and even work with 
composite records built from multiple, joined 
Btrieve files. 

Like Btrieve, XQL offers features like multi¬ 
user support, fault tolerance, comprehensive 
documentation, and expert technical support. And 
you never pay royalties on your XQL applications. 

Solve the database dilemma with XQL, the SQL 
that speaks your language. Only $795* See your 
Authorized Novell Gold Reseller, or call us at 
(512) 346-8380. 

For more information, call from your modem 
1-800-444-4472 (8 bit, no parity, 1 stop bit) and enter 
the access code NVXQL3. 

_ _ 


NOVELL 


For software solutions, 
you should be seeing red. 


‘Suggested retail price (US dollars) ©1988 Novell Inc., World Headquarters, 1 22 East 1 700 South, Provo, Utah 84601 (801) 379-5900 

Requires Btrieve 4.x and PC-DOS or MS-DOS 2.x, 3.x. 
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JULIE ANDERSON 

Systems Perspective 

Succeeding at CD-ROM 

CD-ROM is off to a promising start; two products from 
Microsoft provide a taste of things to come. 



U nlike many new technologies, 
CD-ROM was born into a family 
of standards. Philips and Sony 
defined the disk’s physical layout; 13 
vendors in the High Sierra Group de¬ 
signed a file structure that the Interna¬ 
tional Standards Organization (ISO) 
then numbered among its standards; 
and Microsoft delivered the CD-ROM 
extensions for accessing 600MB of data 
as if they were stored in a single vol¬ 
ume on a local hard disk. 

Despite all this helpful ground¬ 
work, developing a CD-ROM applica¬ 
tion holds many challenges. In fact, the 
developer plays the most crucial role 
in the success or failure of a CD-ROM 
application. It is the design of the ap¬ 
plication—the front-end search strate¬ 
gies and the back-end indexing and 
retrieval methods—that determines 
whether the application will be usable 
and useful. This month’s cover suite 
looks at some of the issues of develop¬ 
ing for CD-ROM. 

Successfully designing a CD-ROM 
application means understanding how 
it differs from traditional data-process- 
ing applications. The differences lie in 
how the data are used and stored. 

Typically, CD-ROM data are not 
processed, but merely retrieved. Of 
critical importance, therefore, is build¬ 
ing a search interface to sift through 
600MB of stored data and filter out ex¬ 
traneous information. The search inter¬ 
face should aid users in building que¬ 
ries that will retrieve the items they 
need, all the items they need, and 
nothing but the items they need. 

Meeting this challenge means de¬ 
ciding how to store the information on 
the CD-ROM. Not only does the devel¬ 
oper need to determine the best index 
method to use, but also what to index. 
This, of course, depends on the nature 
of the data and their intended use. 

The special characteristics of CD- 
ROM technology require the developer 
to take a fresh look at storage-and- 


retrieval methods. Because a CD-ROM 
drive is read-only, many traditional 
data-access methods do not apply. Fur¬ 
thermore, the average access time for a 
CD-ROM is 14 times slower than most 
hard disks in 386 machines. 

Under DOS, the developer has lit¬ 
tle control or concern about where an 
application’s files are stored. A CD- 
ROM, however, offers the luxury of 
creating files of arbitrary sizes and 
placing them anywhere on the disk. 
Again, because the CD-ROM is read¬ 
only, files do not move, change, or 
become fragmented. 

How the data are organized into 
directories and files and where the files 
are located on the CD-ROM can greatly 
influence access time and, therefore, 
system performance. Another aid to 
performance is caching indexes and 
search results on your hard disk in 
order to avoid seeks to the CD-ROM 
whenever possible. 

IT S BEEN DONE 

Two products from Microsoft show off 
some of CD-ROM’s potential as a devel¬ 
opment medium. One product that 
positively sparkles is Microsoft’s Book¬ 
shelf. For $293, ten reference books 
are placed at the business writer’s fin¬ 


gertips on one CD-ROM, including The 
American Heritage Dictionary >, The 
World Almanac and Book of Facts , 
Bartlett’s Quotations , Forms and Letters , 
and the US ZIP Code Directory?. 

When you buy Bookshelf, you are 
getting more than the data—buying all 
ten of these references at the corner 
bookstore would cost about the same 
as Bookshelf itself. Naturally, you also 
will need a CD-ROM drive, controller 
card, cables, and software—at a cost of 
between $700 and $1,000. Bookshelf 
can be accessed on a network using 
drivers supplied by Online Computer 
Systems Inc., so the total cost can be 
split among all users. 

What you are really paying for, 
then, is accessibility: the ability to get 
to the data quickly and easily, to inte¬ 
grate a fitting quotation into a docu¬ 
ment, to add the correct ZIP code to 
the address of a letter, or to find the 
meaning of a word as well as its cor¬ 
rect spelling. 

The key to Bookshelf s effective¬ 
ness is its superior search interface. 
Designed to run either as a stand-alone 
program or as a memory-resident pro¬ 
gram behind your word processor, 
Bookshelf presents a customized search 
form for each reference. 
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SYSTEMS PERSPECTIVE 


POWER 

OF UNIX 




OF DOS 


MKS unites the power of UNIX with the world of DOS, all at 
affordable DOS prices. By bridging these two worlds, MKS 
delivers more functionality than DOS has ever seen. 

All MKS software runs on DOS and is System V compatible. 
The result: the MKS product family connects the power of 
UNIX to your existing DOS system. At last, the platform for 
your unique and changing needs. 



MKS Products 


MKS Toolkit 

130 UNIX -compatible tools, including Vi and Awk 

$169 U.S. 

MKS Vi 

standard UNIX-compatible screen editor for DOS 

$ 75 U.S. 

MKS Awk 

powerful data manipulation and report generation 
language, compatible with the book 

The AWK Programming Language 

$ 75 U.S. 

MKS SQPS 

SoftQuad Publishing System - professional 
publishing for DOS; compatible with AT&T DWB 2.0 

$495 U.S. 
*$200 U.S. 

MKS RCS 

Revision Control System for DOS 

for Xenix/Microport 

$189 U.S. 
$395 U.S. 

MKS Trilogy 

MKS KSH, AWK, and CRYPT for Xenix or 

Microport UNIX 

$119 U.S. 


♦additional $200 for HP LaserJet Series or PostScript devices MKS is a trademark of Mortice Kem Systems Inc. UNIX is a trademark of AT&T 



35 King Street North 


1-800-265-2797 (continental U.S.A. calls only) Waterloo, Ontario N2J 2W9 

(519) 884-2251 (outside continental U.S.A.) Canada 
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Finding a ZIP code is an especially 
impressive function. With your cursor 
resting after the city and state of an 
address, press Alt-Shift to activate Book¬ 
shelf. Choose the ZIP option, and 
Bookshelf presents a search form with 
the street address, city, and state al¬ 
ready filled in (Bookshelf gleans what 
it can from your document). Next, se¬ 
lect Lookup and then Insert. Bookshelf 
places the correct ZIP code into the 
address. This is definitely a class act. 

Unfortunately, the length of the 
search time may test your patience— 
after 8 seconds has passed, 386 owners 
will have their fingers ready to press 
Ctrl-Alt-Del. Considering that it would 
take several minutes to look up the ZIP 
code manually, however, 8 seconds is 
an acceptable response time. 

Microsoft’s Programmer’s Library, 
on the other hand, is very fast at re¬ 
trieving information, if you know what 
you are looking for. For $395, the Pro¬ 
grammer’s Library offers documentation 
for Microsoft’s languages, MS-DOS, 

OS/2, and hardware (including the 
Microsoft Mouse and CD-ROM exten¬ 
sions), along with several Microsoft 
Press books and plenty of sample code. 

The search interface of the Pro¬ 
grammer’s Library returns chapter ti¬ 
tles, section names, or the first lines of 
paragraphs containing the target word 
or phrase. The Programmer’s Library 
can respond to searches quickly be¬ 
cause the first line of each paragraph is 
stored in the index. An additional seek 
to the actual data is not necessary until 
you read the paragraph. 

The only problem I had was figur¬ 
ing out the context of the search hit. 

You can zoom in to see the surround¬ 
ing text, and you can determine the 
chapter and section name in which the 
target of the search is located. The dis¬ 
played text, however, is centered 
around the search target, while the 
beginning of the paragraph may be off 
the screen. This gives you the uneasy 
feeling of having walked into the mid¬ 
dle of a conversation. 

For looking up the syntax of a 
command, finding the name of a func¬ 
tion call, or copying sample code into 
your text editor, however, the Program¬ 
mer’s Library shines. 

Although not perfect, both the Pro¬ 
grammer’s Library and Bookshelf are 
good examples of CD-ROM search in¬ 
terfaces that have been customized for 
a particular type of data and user. They 
give us a good idea of the vast poten¬ 
tial and growing future of CD-ROM 
technology. 1S & 
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just me 

world’s best data manage- 
system, it’s the only 
system that runs on mainframes, 
minicomputers and PCs—the only 
system that can integrate all your 
computers and all your data.into 
a single enterprise-wide network. 

You’ve invested a lot of money 
in communication controllers, 
satellite links and wire to connect 
your computers. Yet, to access 
data located on any computer other 
than the one to which you are 
directly connected, you still have to: 

• Know which computer has the 
data you want 

• Know how to use a terminal 
emulator to log onto that computer 

• Know how to use a file transfer 
program to bring your data over 

Enterprise networking must 
provide easy access to data any¬ 
where in the network. Only 
ORACLE makes this possible, today. 
Only ORACLE runs on all your 
computers, today. Only the ORACLE 
distributed DBMS provides you 
with transparent access to data on 


Copyright © 1988 by Oracle Corporation 
ORACLE is a registered trademark and 
SQL*Star is a trademark of Oracle Corporation. 
The other companies mentioned own 
numerous registered trademarks. 


every computer on the network. 

If your users know nothing about 
communications or networks, 
ORACLE will help keep it that way. 

SQL*Star™ is Oracle’s open 
systems architecture for enterprise 
networking. It allows you to 
integrate all your computers, 
operating systems, networks—even 
different DBMSs—into a single 
unified computing and information 
management environment. With 
SQL*Star, your users can unite 
information on PCs, minis and 
mainframes across all your local 
and wide-area networks. ORACLE’S 
open systems design even allows 
you to transparently 
access IBM’s SQL/DS 
and DB2. 


If you purchase or write soft- 
ivare that interfaces at the 
wrong level (lower than 
OSI Level 7), you have 
a network-dependent 
application. Appli¬ 
cations built using 
ORACLE are net¬ 
work independent. 
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ORACLE solves problems 
at the right level 

Are you unsure which or how 
many networks your company 
will ultimately settle on? Do you 
have LU6.2, DECnet, TCP/IP, 
asynchronous lines, 3270 data 
stream, MAP/TOP, Novell Netware, 

Banyan VINES, LAN Manager, 3COM 
3+? ORACLE supports them all. 

Has your network changed in 
the past? Might it change in the 
future? Applications built using 
ORACLE won’t change a bit. 

Oracle Corporation is the world’s 
largest supplier of data management 
software and services, 
ORACLE and the only supplier 
of enterprise-wide network- 
ing and data sharing. Oracle’s 
Am. consulting and support 

services will insure trouble- 
free operation any- 

in the world. 

To register for the 
next free ORACLE 
seminar in your 
area, call or 
write today. ^ 


COMPATIBILITY ■ PORTABILITY - CONNECTABILITY 

Call 1-800-345-DBMS, ext. 148 today. 
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To register for Canadian seminars, 
please call the office nearest you: 

Calgary 403-265-2622, Ottawa 613- 
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Introducing REMOTE 2 
It’s never been so easy to do so 
much in distant PC operation. 

Until now, to have this kind of flexibility and control 
over a host PC, you’d have to be in the same room. 

Now you can do the job you need to do from 
thousands of miles away. Use the distant PC’s applications 
and data. Transfer files. Print out the results wherever you 
want them. 

REMOTE 2 the new remote control program from the 
makers of CROSSTALK, brings you flexibility that begins 
the moment you see it on the shelf. It comes in two parts- 
R2HOST and R2CALL-available together or separately. You 
can create any combination by purchasing exactly what 
you need. For systems support or training, you might want 
a single call program and multiple hosts. A sales organiza¬ 
tion might want a single host and multiple call units. 


Give Yourself More Potential. Together, R2CALL and 
R2HOST provide exact mapping of the host keyboard, fast 
“anytime” file transfers, remote printer redirection, CGA 
color graphics, and an error-checked, data-compressed 
link even with conventional modems. 

But you aren’t limited to calling the host with R2CALL. 
You can call in using any PC and CROSSTALK Mk. 4 and 
enjoy most of the same benefits. You can even call R2H0ST 
with other communications packages, or any terminal 
with a modem. 

You’ve Got All The Answers. REMOTE 2 offers a selec¬ 
tion of answering modes for about any need you can think 
of. In “Restart” mode, the R2HOST will take a call and 
respond to it automatically, then re-boot and wait for the 
next call. In “Manual” mode, R2HOST accepts a call at 
the host operator’s request, then keeps both host and call 
keyboards live, for co-computing, training, or trouble¬ 
shooting. In “Always Ready” mode, REMOTE 2 allows you 
to call in and monitor the progress of an ongoing program, 
make changes in it, then continue it after you hang up. 

Fast “Anytime” File Transfers. You can transfer files at 
any time, even while an application program is running on 






the host PC. Using both R2CALL and R2H0ST, you can take 
advantage of the speed and power of our DART proprietary 
protocol-redundant file skipping, partial file recovery, and 
full “directory-to-directory” transfers. Choose the files 
you wish to download from a half-screen directory of the 
host files. (REMOTE 2 also supports CROSSTALK, XMODEM, 
and YMODEM protocols.) 

Automate Repetitive Thsks. Many tasks can be repeated 
without user intervention-placing the call, logging in, trans¬ 
ferring files, initiating an application, and disconnecting. 

Call-Back Convenience. The host PC can call the off-site 
user back at a predetermined number, for security or bill¬ 
ing of long-distance calls to the host. 

Password Security. Each user has a unique name and 
password assigned by the system manager and stored in 
an encrypted file. 

Phone Book. R2CALL uses a “phone book” of names, 
numbers, and passwords for up to 2,000 host systems. 

Calls can be made simply by menu selection or specifying 
the host name when starting R2CALL. 


Help System. Both R2HOST and R2CALL contain an 
integrated, context-sensitive help system. 


And More. . .REMOTE 2 also gives you LAN access, and 
mainframe access through a host PC with IRMA installed. 
It has a “chat window” for conversation between host and 
caller. It supports most common terminals and virtually 
all auto-dial intelligent modems. It requires host memory 
of only 36K monochrome, 48K color. 

In short, REMOTE 2 gives you a lot more to work with 


and a lot less to worry about. 

Anytime you need to do a job from a distance, discover 
the closest thing to the perfect program. Ask your dealer 
about REMOTE. Or write for details. ^ 

REMOTE^ 


CROSSTALK COMMUNICATIONS/IOOO Holcomb Woods Parkway, 
Roswell, Georgia 30076/(800) 241-6393 

A Division of Digital Communications Associates, Inc. 

REMOTE, R2HOST, R2CALL and IRMA are trademarks of Digital Communications Associates, Inc. CROSSTALK 
is a registered trademark of Digital Communications Associates, Inc. 
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World Class Programmers 

on Creativity 


Dan Sevush. Project Leader on v. 2.0 Lotus 1-2-3. 

Principal Engineer on Agenda. 

Author of Speedup. 


How do you overcome a creative block? 

I keep a music synthesizer within pounding range. I'll improvise while I do low-level work. 
I can loosen up by letting my hands wander on the keyboard. Sometimes I experiment with 
"programming" the sounds — like, What does a piano sound like if it's bowed and played 
under water in a glass dome?" 

And when you’re back at your computer? 



Solution 541 Main Street, Suite 410 

Systems S. Weymouth, MA 02190 (617)337-6963 
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"I 


suffer less for my creativity 

than I used to. When I experiment, the UNDO 

feature in my editor lets me reverse up to 300 steps. A whole 
search and replace iteration is treated as a single step. 

I would not give it up." 

How do you make sure your vision of a program 
is realized? 

"One of the wonderful things about being a 
technical person is that you really have the final call 
on the product. This can drive fear into the hearts 
of the marketing people. If you oppose a particular 
feature..." (continued in "World Class 
Programmers on Creativity" — see below.) 

How do you feel when a project comes to an end? 
"When there are a lot of people, it's mostly relief. You 
know, 'When the bear dances, you marvel not so much 
how well it dances, but that it dances at all.'" 

What kinds of programmers do you like to work with? 
They should have a sense of humor. Like the Pillsbury 
Doughboy. You push the Doughboy and he goes "Naaaa' 
and just bounces back. And I don't hire anyone who 
hasn't.. ."(continued — see below.) 

What is your program editor? 

"BRIEF." 


BRIEF users are among the most productive, creative 
programmers in the world. 

Call 800-821-2492 for a free copy of "World Class 
Programmers on Creativity", 
which contains full transcripts of 
interviews with Dan Sevush and 
five other leading programmers 
including Wayne Ratliff and 
Bob Frankston. We'll also send 
you proof of BRIEF'S flexibility 
and power. 



OS/2 FINE POINTS 

I appreciated the article “OS/2 Work¬ 
shop,” by Ted Mirecki (August 1988, 
p. 80). However, I would advise your 
readers to ignore his advice about the 
lack of utility of the include files, espe¬ 
cially the statement: “The bottom line 
is to throw away the IBM include files.” 
In fact, they probably would do well to 
use the IBM macros, “incredibly ineffi¬ 
cient” though they may be. 

What the author missed is that his 
“most efficient” call for DosChDir, as 
coded, will produce the desired result 
only under the circumstance where the 
variable path is defined in the first seg¬ 
ment of the GROUP currently assigned, 
via the assume for segment register DS, 
and where the double word’s value is 
truly zero. 

Apparently, IBM’s macro is in¬ 
tended to produce the desired result 
under all conditions. It seems to me 
that die macro-generated code cited in 
the article is just fine for the variable 
path. I do not have the documentation 
as to what the longz variable is sup¬ 
posed to be, but it apparently could 
contain a nonzero value and could be 
in a segment not currently covered by 
segment register DS. The generated 
code looks reasonable for its intended 
purpose. Mr. Mirecki’s code will fail if 
it is linked as part of a GROUP and a 
different-named segment precedes it; 
die IBM code will not. 

Jim Miller 
Nashua, NH 

My example was meant to illustrate the 
most efficient code for the simplest case, 
not the most general one. The whole 
purpose of programming in assembly 
language is to write optimum code for 
a given set of circumstances, not for 
the lowest common denominator. The 
example would indeed fail in the cases 
mentioned by Mr. Miller, but then I 
would not use it for those cases. Just as 
a compiler optimizes thg code it gener¬ 


ates to the memory model in effect, so 
an assembly-language programmer 
writes to the data organization specific 
to his program. Even for the worst case 
that the macro can handle, most pro¬ 
grammers could hand-code a sequence 
that is vastly superior to the one gener¬ 
ated by IBM's macro. 

The point I tried to make was not 
that you should use my code in place 
of IBM's, but that you should write 
your own code tailored to each pro¬ 
gram. I stand by my evaluation of the 
IBM macro files—they are undesirable 
because they are too general. 

—TM 

The article on OS/2 (“OS/2 Workshop,” 
Ted Mirecki, August 1988, p. 80) gave 
me a better idea of what I need to be 
aware of when I begin OS/2 develop¬ 
ment within the next six months. It is 
alarming that different vendors’ ver¬ 
sions of OS/2 will not play on other 
vendors’ hardware. This is a far cry 
from the generic DOS 5.x from Micro¬ 
soft, which will work on almost any PC 
that calls itself IBM-compatible. 

One small item that was omitted 
from the article regards the availability 
of an OS/2 device driver writer’s kit 
from Microsoft. I am aware of this be¬ 
cause my first OS/2 development will 
be a ring-zero driver. How does this 
stack up with the materials available 
from IBM? I realize I am in the minor¬ 
ity, because only a small handful of 
people will write OS/2 device drivers. 

On another subject, the comments 
on Microsoft’s MS-DOS Encyclopedia 
(Tech Notebook, Ted Mirecki, August 
1988, p. 137), remind me of other 
omissions from this reference. I was 
disappointed that Microsoft did not 
document all interrupt 21H function 
calls, “reserved” or not. Useful function 
calls for writers of MS-DOS drivers in¬ 
clude Get Drive Parameter Block 
(32H), Get DOS List of Lists (52H), and 
Translate BPB (53H). I think Microsoft’s 


rational was that driver writers would 
license an OEM DOS kit from them, 
because the OEM kit tells all. 

Still, if the Eytcyclopedia is repre¬ 
sented as being complete, then it 
should be really complete. Further¬ 
more, its discussion on terminate-and- 
stay-resident programs (TSRs) is a little 
thin, leaving out how TSRs can remove 
themselves from memory. The section 
on device drivers is little more than a 
rehash of a chapter from Ray Duncan’s 
earlier book, Advanced MS-DOS. I 
would not and did not pay the list 
price of $134.93 for the Encyclopedia , 
but I found it worth the $30.00 or so 
paid to the computer book club I be¬ 
long to. After all, IBM’s Technical Refer¬ 
ence on DOS 3-3 is about $80, and it 
contains only a fraction of the material 
found in the MS-DOS Encyclopedia. 

Finally, I would like to comment 
on LANPERF, PC Tech Journal's perfor¬ 
mance utility for LANs (“Network Com¬ 
plexity,” Steven S. King, June 1988, 
p. 44). LANPERF is probably the most 
thorough disk-testing (not just LAN- 
testing) software—with source code— 
in the public domain today. Like the 
Novell NetWare performance test after 
which it seems to be modeled, it is a 
great lesson to software programmers 
on how to choose the best control in¬ 
terval (my COBOL is showing) to read 
or write. Pick small record sizes and 
LANPERF’s throughput is low; pick 
large ones and it runs faster. Never sat¬ 
isfied, however, I might suggest ran¬ 
dom file reads and writes and open- 
close tests as additions. 

Ben Myers 
Spirit of Performance Inc. 

Harvard, MA 

Regarding the Microsoft OS/2 Device 
Driver Development Kit, we are well 
aware of it—it was mentioned in sev¬ 
eral previous articles on OS/2. How¬ 
ever, obtaining the kit requires signing 
a licensing agreement that includes a 
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Four ways to build 
better Cprograms... 

Power 

^ SCREEN 

$129 

Screen I/O manager. 

Features: ♦ screen painter ♦ virtual screens 

♦ data validation ♦ context sensitive help 

♦ unlimited screens ♦ definable keys 

♦ &much more! 

C Tools 
Plus 

$129 

Full featured function library. 

♦ For Microsoft C 5.0 and QuickC. 
Features: ♦ TSR support ♦ direct video access 

♦ VGA and EGA support ♦ windows and 
menus ♦ DOS memory allocation ♦ interrupt 

service routines ♦ & much more! 

CAsynch 

Manager 

$175 

Asynchronous communication manager. 
Features: ♦ speeds to 19.2K baud 

♦ XON/XOFF protocol ♦ hardware 
handshaking ♦ XModem file transfer ♦ I/O 

buffers up to 64K ♦ & much more! 

TurboC 
Tools 

$129 

Full featured function library. 

For Borland’s Thrbo C. 

Features: ♦ TSR support ♦ direct video 
access ♦ VGA and EGA support ♦ windows 
and menus ♦ DOS memory allocation 
♦ interrupt service routines ♦ & much more! 

We’re Blaise Computing, manufacturers of high quality 
function libraries designed to reduce the time and technical 
expertise required for serious applications development. 

All of our packages include a comprehensive user refer¬ 
ence manual with extensive examples, and sample programs. 

Satisfaction guaranteed or return within 30 days for a 
full refund. 

We have a full line of products for C and Pascal. For a 
free brochure or to order call 

800-333-8087! 



BLAISE COMPUTING INC. 
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broad nondisclosure clause. PC Tech 
Journal cannot agree to this condition 
because our purpose is to disclose the 
results of our evaluations. We plan to 
publish a review if and when Microsoft 
relaxes its nondisclosure requirement. 

—TM 

SPEED TRAP AHEAD 

While I was impressed with the thor¬ 
ough coverage of “Highly Polished C 
Code” (Philip N. Hisley, June 1988, 
p. 76), I must disagree with the follow¬ 
ing statement made early in the article: 
“In the PC environment, speed optimi¬ 
zations have a higher priority because 
the PC generally is used by a single 
person, and large amounts of memory 
are affordable.” 

A statement such as this summa¬ 
rizes the state of affairs in the PC soft¬ 
ware industry. Why bother writing 
compact code when we can make the 
user upgrade to larger RAM? Why 
bother with an assembler when we 
have optimizing compilers? Who cares 
if the program is so large that it will 
not even fit into 640KB? 

Well, I have news for everybody 
who thinks that speed is the overriding 
factor in PC software. First, we have a 
RAM shortage. Second, multitasking is 
here, which means that memory is not 
as affordable anymore (wholesale 
prices have doubled lately). Even if you 
have tons of memory, if one program 
hogs it all, the whole system will be on 
its knees, no matter how fast that pro¬ 
gram is. I cannot easily imagine a fast 
640KB program. 

It is very sad that this situation ex¬ 
ists. I have worked with a true multi¬ 
user, multitasking operating system, 

MPE V on HP 3000, that ran just fine in 
512KB. Compare this with the mini¬ 
mum memory requirement for OS/2. It 
certainly makes me wonder what hap¬ 
pened to good old tight code. Remem¬ 
ber that neither OS/2 nor any other 
multitasking environment will fly on a 
PC running a bunch of big, fat pro¬ 
grams, no matter how sophisticated its 
virtual storage-management scheme is. 
Paging code and data in and out of 
memory will kill a system like that, 
given present I/O speeds. 

I certainly hope that the demands 
of multitasking programming and the 
RAM shortage will bring this industry 
back to reality—that lean, tight pro¬ 
grams will be in again, and speed opti¬ 
mization will not be the only concern 
of software developers. 

Alexander Vainshtein 
Calabasas, CA 


CALCULATING THE POPULATION 

I have a question about the article, 
“AST’s Smart Machine” (David Clai¬ 
borne, August 1988, p. 92). Photo 4 
shows a board populated with eight 
single in-line memory modules 
(SIMMs), yet you say the system was 
tested with only 1MB of RAM (four 
256MB SIMMs), and in figure 1, you 
show 13MB, 32-bit memory. The board 
in photo 4 could take as many as 16 
SIMM assemblies; assuming twelve 1MB 
SIMMs and four 256MB SIMMs, a total 
of 13MB can be calculated. However, 
from photo 4, the SIMM assembly is 
populated with nine “chips,” and this 
looks like nine bits to me. How do 32 
bits come from these nine chips? Are 
they 256K-by-4-bit chips? Because I do 
not understand the population of bits 
in a SIMM chip, it would be helpful for 
you to explain if the memory referred 
to in the review is 8-, 16-, or 32-bit. 

In an AT-class machine, which has 
the 16-bit bus, memory is still referred 
to in the 8-bit scheme of things. It 
looks like the manufacturers are not 
telling the truth about the capability of 
die memory. Is 13MB 8-bit memory the 
same power as 13MB 32-bit memory? I 
believe not. 

Steven S. Anderson 
Kimberton, PA 

As noted in the article , the Premium! 
386 system memory board is socketed 
for four banks of four SIMMs. Each of 
the SIMMs contains nine 256K-by-l, or 
lM-by-l-bit chips, for a capacity of 
256KB or 1MB, respectively (eight data 
bits and one panty bit). Each bank is 
accessed as 256KB or 1MB 32-bit dou¬ 
ble words. The first four SIMMs must be 
256KB modules, yielding a maximum 
capacity for the board of 13MB of 
memory, all of which is accessed 32 
bits at a tune. The board shown is from 
the Model 390 review unit, which 
comes standard with 2MB (eight 256KB 
SIMMs) of memor)K 

—JS 

WHAT’S THE STRATEGY? 

A lot of paper and ink have been in¬ 
vested regarding IBM, PS/2, Microsoft, 
OS/2, and so on. Despite your excellent 
coverage of these topics, confusion still 
exists in some quarters as to where the 
PC world is heading. The question I 
am struggling with is why? Why doesn’t 
OS/2 support multiuser capabilities? 

Why is the Model 50 disk so slow? 

What makes IBM tick? 

Such questions would be easier to 
answer if we had a model for IBM’s 
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WINDOWS FOR DATA® 
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Cursor keys scroll, ENTER selects and ESC exits choice menu 
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J_if you program in C, take a few 
moments to learn how Windows for 
Data can help you build a state-of-the- 
art user interface. 

0" Create and manage menus, data-entry forms, context- 
sensitive help, and text displays — all within windows. 

Sf Develop window-based OS/2 programs right now, 
without the headaches of learning OS/2 screen manage¬ 
ment. Run the same source code in PCDOS and OS/2 
protected mode. 

Sf Build a better front end for any DBMS that has a C- 
language interface (most popular ones do). 



FROM END TO BEGINNING 
Windows for Data begins 
where other screen packages end, 
with special features like nested 
pop-up forms and menus, field en¬ 
try from lists of choices, scrollable 
regions for the entry of variable 
numbers of line items, and an ex¬ 
clusive built-in debugging system. 


NO WALLS 

If you’ve been frustrated by the limitations of other 
screen utilities, don’t be discouraged. You won’t run into 
walls with Windows for Data. Our customers repeated¬ 
ly tell us how they’ve used our system in ways we never 
imagined — but which we anticipated by designing Win¬ 
dows for Data for unprecedented adapatability. You will 
be amazed at what you can do with Windows for Data. 


YOU ARE ALWAYS IN CHARGE 

Control functions that you write and attach to fields 
and/or keys can read, compare, validate, and change the 
data values in all fields of the form. Upon entry or exit 
from any field, control functions can call up subsidiary 
forms and menus, change the active field, exit or abort 
the form, perform almost any task you can imagine. 

OUR WINDOWS 
WILL OPEN DOORS 

Our windows will open doors to 
new markets for your software. 
High-performance, source-code- 
compatible versions of Windows 
\ r a| for Data are now available for 
Y# PCDOS, OS/2, XENIX, 
UNIX, and VMS. PCDOS 
versions are fully compatible with Microsoft Windows. 
No royalties. 

MONEY BACK GUARANTEE 

You owe it to yourself and your programs to try 
Windows for Data. If not satisfied, you can return it for 
a full refund. 

Prices: PCDOS $295, Source $295. OS/2 $395. 
XENIX $795. UNIX, VMS, please call. 

Call: (802) 848-7731 ext. 21 

Telex: 510-601-4160 VCSOFT FAX 802-848-3502 




Vermont 

Creative 

Software 


21 Elm Ave. 
Richford, 
VT 05476 


























ATTENTION 

RETAILERS... 

YOU SHOULD 
CARRY 

PC TECH JOURNAL, 
THE MAGAZINE 
FOR IBM PC 
SYSTEMS 
PROFESSIONALS. 



E very issue of PC TECH 
JOURNAL speaks to 
your advanced cus¬ 
tomers who are systems 
designers, developers, 
integrators and DP/MIS 
professionals. Increase 
the sale of the applica¬ 
tions software, languages, 
operating systems and 
hardware you carry 
with the most respected 
magazine written for 
sophisticated IBM PC 
professionals—PC TECH 
JOURNAL 

For more information 
on how you can carry 
this "silent salesman" 
for greater prof its, call 
(212)503-5331 or write: 
Chris Cherry- 
Retail Sales 
Representative 
Ziff-Davis Publishing 
Company 
One Park Avenue- 
New York, NY 10016 
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marketing philosophy. Because IBM is 
calling the shots, it would be easier to 
play their game if we knew the rules. 
Here is one person’s stab at it. 

Consider the way automobiles 
were once marketed. General Motors 
was invented by a brilliant fellow by 
the name of Alfred P. Sloan. Sloan out¬ 
lined his thinking in a book, My Years 
with General Motors. There are many 
interesting facets to this excellent book, 
but the relevant discussion concerns 
how he structured the product lines in 
the various divisions. He realized the 
need for cheap cars as well as expen¬ 
sive automobiles loaded with features. 
He wanted to cover the full spectrum 
of the market by offering a range of 
price and quality. The general progres¬ 
sion was from Chevrolet through Pon¬ 
tiac, Buick, Oldsmobile, up to Cadillac. 

This structure offered several ad¬ 
vantages. A given customer with a given 
budget at a given point in time could 
be fitted with a model in his or her 
price range. Perhaps more important, 
though, was the ability to persuade cus¬ 
tomers to trade in their lesser-quality 
cars for more desirable models. This 
trade-in feature was so important to 
General Motors, that it instituted the 
expensive ritual of annual model 
changes. The parallels with the PS/2 
line should be obvious. 

Now, let’s discuss possible pricing 
strategies for new products. IBM effec¬ 
tively has an unlimited advertising bud¬ 
get. All potential computer customers 
should know which IBM products are 
available and their relative prices. 

Under these conditions, a company can 
practice a profit-maximizing strategy 
known as skimming. Here is how it 
works. Some customers can afford to 
buy the latest technology whatever the 
price. The remaining customers will 
buy more units at progressively lower 
prices. If initial prices are high, the 
cream of the market will soon own the 
product. If a manufacturer then lowers 
prices gradually, more people will buy 
as the price reaches their bracket. 

This strategy is partially financed 
as manufacturing slides down the 
learning curve. The theory is to per¬ 
suade each customer to buy at the 
maximum price he or she is willing to 
pay. Just before a product completes its 
life cycle, more-capable products are 
offered and the cycle repeats itself. This 
strategy is effective only for new prod¬ 
ucts. A manufacturer of low-cost prod¬ 
ucts can enter a mature market with 
aggressive pricing in order to squeeze 
the competition. 


We should not forget that the mi¬ 
crocomputer is not the end of the line 
for IBM. It also builds workstations, 
minicomputers, mainframes, and so on. 
Suppose you are the IBM product man¬ 
ager for minicomputers. How would 
you react if you learned that Intel was 
offering a chip set that promised mini¬ 
computer capabilities on a desk for 
under $5,000? 

IBM always has offered somewhat 
less than the full capabilities of existing 
technology. Perhaps it wants to protect 
the sales of higher products. If this is 
so, then there are excellent market 
opportunities for adding back these 
missing features. Why shouldn’t we 
enjoy the full capabilities of existing 
hardware? 

The rest of this letter is addressed 
to IBM and Microsoft executives. Con¬ 
sider what happened to Digital Re¬ 
search. It ruled the CP/M world, but its 
arrogance caused it to lose control. 
Apple and Motorola are not worried 
about sales of minicomputers. If they 
can put these capabilities on a desk for 
the price of a microcomputer, IBM 
could lose both markets. Listen to the 
complaints you read on these pages. 
These are your customers talking. De¬ 
sign and build the best combination of 
hardware and software that current 
technology allows, price it fairly, and 
let the competition worry about you. 

William L. Bassett Jr. 

Clearwater, FI 

ERRATUM 

We regret an error in the item on Bor¬ 
land International’s Prolog 2.0, (Tech 
Releases, August 1988, p. 49), which 
said that Turbo Prolog users can up¬ 
grade to version 2.0 at no charge. The 
cost to upgrade for registered Turbo 
Prolog users is $64.95 plus a $5.00 
shipping/handling fee. 


COMMENTS WELCOME 

All letters to the editor should be 
directed to Editor, PC Tech Journal , 
Suite 800, 10480 Little Patuxent Park¬ 
way, Columbia, MD 21044. Corre¬ 
spondence also can be submitted 
over MCI Mail to PCTECH. 

Although PC Tech Journal can¬ 
not publish all letters received, 
every effort is made to answer as 
many as possible. Please keep letters 
to the point, and include name, 
mailing address, and telephone 
number; when a letter is lengdiy, a 
diskette is appreciated. I mrniiim m 
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in’de-pen’dent (in’di-pen’dent) 

adj. 1. not influenced by others in opinion, 
conduct, etc. 2. not affiliated; sovereign in 
authority, -n. (in’de-pen-dence) someone 
or something independent. 

FACT: 

Many major dealers specializing in programming 
tools for personal computers are legal affiliates of 
companies who also publish development software. 

FACT: 

Programmer's Connection is not a publisher and is 
not affiliated to any company that has ever been in 
the business of publishing software. 

When you come to Programmer’s Connection, 
you’ll find our knowledgeable, non-com- 
misioned salespeople and technical consult¬ 
ants will give you an unbiased look at the 
products we carry. 


Please join us in our Declaration of Indepen¬ 
dence. Call Programmer’s Connection today 
and be sure to ask for your FREE subscription 
to the Connection, our 120 page comprehen¬ 
sive buyer’s guide. It contains descriptions for 
over 800 products by more than 300 manufac¬ 
turers, and informative articles by leaders in 
the programming industry. 


CALL for Products Not Listed Here 

USA.800-336-1166 


Canada.800-225-1166 

Ohio & Alaska (Collect).216-494-3781 

International.216-494-3781 

FAX.216-494-5260 

TELEX.9102406879 


Business Hours: 8:30 AM to 8:00 PM EST Monday through Friday 
Prices, Availability, Terms and Conditions are subject to change. 
©Copyright 1988 Programmer’s Connection Incorporated 


PROGRAMMER'S CONNECTION 


386 products List Ours 

386 ASM/386 LINK Cross Asm by Phar Lap . 495 399 

386 DEBUG Cross Debugger by Phar Lap . 195 159 

mC-m by MicroWay . 595 539 

NDPForTran-386 by McraWay. 595 539 

PC-MOS/386 by The Software Unk All Varieties . CALL CALL 

blaise products 

ASYNCH MANAGER Spec/7yC or F&sca/. 175 135 

C TOOLS PLUS/5.0. 129 99 

POWER SCREEN Supports C and Pascal . 129 99 

Turbo ASYNCH PLUS/4.0. 129 99 

Turbo C TOOLS. 129 99 

Turbo POWER TOOLS PLUS/4.0. 129 99 

borland products 

Paradox 2.0 by Ansa/Borland . 725 525 

Paradox 386 by Ansa/Borland . 895 639 

Paradox Network Pack by Ansa/Borland . 995 725 

Paradox OS/2 by Ansa/Borland . New 725 545 

Quattro: Tbe Professional Spreadsheet. 247 179 

Sidekick Plus. 200 129 

Sprint: The Professional Word Processor. New 200 139 

Turbo Assembler & Debugger. New 150 105 

Turbo Basic Compiler. 100 68 

Turbo Basic Support Products All Varieties . CALL CALL 


Turbo Pascal Compiler. New Version 150 105 

Turbo Pascal Developer’s Toolkit. 395 285 

Turbo Pascal Support Products All Varieties . CALL CALL 

Turbo Prolog Compiler. 150 115 

Turbo Prolog Toolbox. 100 68 

c language 

CBTREE by Peacock Systems . 159 129 

Eco-C88 Modeling Compiler by Ecosoft . 100 69 

Graphic by Scientific Endeavors . 395 309 

Lattice C Compiler from Lattice . 450 289 

Vitamin C by Creative Programming . 225 169 

VC Screen Forms Designer . 150 119 

Reference Database for Norton Guides . 50 48 

Vitamin C for OS/2 by Creative Program . New 345 289 

WATCOM C6.5 by WATCOM Group . New Version 295 269 

database management 

Clipper by Nantucket . 695 459 

dBASE III Plus byAshton-Tate . 695 399 

FoxBASE-f by Fox Software . 395 249 

FoxBASE+/386 by Fox Software . 500 399 

FrontRunner byAshton-Tate . 195 175 

Genifer by byfe/. 395 269 

Magic LAN by AKER . New 399 369 

Magic PC by AKER . 199 179 

QUICKSILVER by WorcTTech Systems . 599 349 

faircom products 

c-tree & r-tree Combo. 650 519 

c-tree ISAM File Manager . 395 315 

r-tree Report Generator . 295 239 

d-tree. 495 419 


metaware products 

High C. 595 529 

386 Version . 895 799 

Professional Pascal. 595 529 

386 Version . 895 799 

microsoft products 

Microsoft BASIC Compiler. 295 219 

Microsoft C Compiler w/CodeView . 450 299 

Microsoft COBOL Compiler wfTools . New Version 900 659 

Microsoft FORTRAN Optimizing Comp . 450 299 

Microsoft Macro Assembler. 150 105 

Microsoft OS/2 Programmer’s Toolkit. 350 239 

Microsoft QuickBASIC. 99 69 

Microsoft QuickC. 99 69 

Microsoft Windows. 99 69 

Microsoft Windows 386. 195 129 

Microsoft Windows Development Kit. 500 329 

mks products 

MKSAWK. 75 69 

MKS RCS Rev Contml System . 189 169 

MKS SQPS SoftQuadPublishing Software . 495 479 

MKS Toolkit with MKS VI . 169 129 

MKS Trilogy with AM, CRYPT & Korn Shell . 119 105 

MKS VI Editor . 75 69 

novell products 

Advanced NetWare LAN Operating System . New 2595 2339 

Btrieve ISAMMgrwith No Royalties...... . 245 199 

Xtrieve Query Utility . 245 199 

Report Option for Xtrieve . 145 119 

Btrieve/N for Network . 595 469 

Xtrieve/N. 595 469 

Report Option/N for Xtrieve/N . 345 269 

XQL. 795 629 

periscope products 

Periscope I with 512k Board . 695 559 

Periscope II with NMI Breakout Switch . 175 139 

Periscope ll-X Software only . 145 105 

Periscope III 10MHz version . 1395 1119 

peter norton products 

Dan Bricklin’s Demo II. 195 179 

Norton Commander. 89 65 

Norton Editor. 75 59 

Norton Guides. 100 65 

forOS/2 . 150 109 

Norton Utilities. 100 59 

Norton Utilities Advanced Edition. 150 109 

polytron utilities 

PolyAWK Programming Language . New 99 95 

PolyMake UNIX-like Make . 149 135 

PolyShell UNIX shell for DOS . 99 95 

PVCS Corporate Version Control . 395 359 

PVCS Personal. 149 135 
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ORDERING INFORMATION 

FREE SHIPPING. Orders within the USA (lower 48 
states only) are shipped FREE via UPS Ground. Call 
for APO, FPO, PAL, and express shipping rates. 

NO CREDIT CARD CHARGE. VISA, MasterCard 
and Discover Card are accepted at no extra cost. 
Your card is charged when your order is shipped. 
Mail orders please include expiration date and 
authorized signature. 

NO COD OR PO FEE. cODs and Purchase Orders 
are accepted at no extra cost. No personal checks 
are accepted on COD orders. POs with net 30-day 
terms (with initial minimum order of $100) are 
available to qualified US accounts only. 

NO SALES TAX. Orders outside of Ohio are not 
charged sales tax. Ohio customers please add 5% 
Ohio tax or provide proof of tax-exemption. 

30-DAY GUARANTEE. Most of our products come 
with a 30-day documentation evaluation period or 
a 30-day return guarantee. Please note that some 
manufacturers restrict us from offering guarantees 
on their products. Call for more information. 
SOUND ADVICE. Our knowledgeable technical 
staff can answer technical questions, assist in 
comparing products and send you detailed product 
information tailored to your needs. 
INTERNATIONAL ORDERS. Shipping charges for 
International and Canadian orders are based on 
product weight. The standard rates used are 
published in the Fall 1988 issue of our Buyer’s 
Guide. If you do not have a copy, please call or 
write for the exact cost. All payments must be 
made with US funds drawn on a US bank. Please 
include your telephone number when ordering by 
mail. Due to government regulations, we cannot 
ship to all countries. 

MAIL ORDERS. Please include your telephone 
number and complete street address on all mail or¬ 
ders. Be sure to specify computer, operating sys¬ 
tem, diskette size, and any applicable compiler or 
hardware interface(s). Send mail orders to: 

Programmer’s Connection 
Order Processing Department 
7249 Whipple Ave NW 
North Canton, OH 44720 


sco products 


XENIX System V for ESDI. CALL CALL 

XENIX System V for PS/2. CALL CALL 

XENIX System V 286. 1295 979 

XENIX System V 386. 1595 1179 

text editors 

Uriel by Solution Systems . 195 CALL 

Epsilon Emacs-like editor by Dugaru . 195 169 

KEDIT by Mansfield Software . 150 129 

other products 

Desqview fmm Quarterdeck . 130 115 

Desqview API Products All Vaheties . CALL CALL 

Interactive EASYFLOW by Haventree . 150 125 

Link & Locate by Systems Software . 350 309 

Link & Locate+ + by Systems Software . 395 369 

m-Tech Sort by Opt-Tech Data Proc . 149 99 

Personal REXX by Mansfield Software . 125 99 

S_PRI NT Text Formatting by Symmetry Group . 149 135 

SLATE by Symmetry Group . 299 269 

with Source Code . 698 629 

Sort exbySystemat . 100 95 

SOURCER w/BIOS SOURCE by V Communications .New 140 125 

TLIB Version Control by Burton Systems . 100 89 

5 Station LAN . New 300 269 
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1024X768 

plus: VGA EGA MDA HERCULES on: STANDARD MULTISYNC monitors 


Wes! the Phenomenal VGAWONDER does it all at IBM 
■ Hardware level compatibility with automatic monitor 
detect and no dip switches or jumpers to set. A HOT 
CARD for the 286/386 POWER USER with AUTO BUS 
DETECT for 8 or 16 bit slots, running with a 16 bit data¬ 
path with 1:1 interleave. 100% IBM HARDWARE LEVEL 
COMPATIBILITY means that ALL software and 
operating systems designed for IBM 
systems will run. 1024 WILL BE 
DISPLAYED IN COLOR 
ON STANDARD 
MULTI FREQUENCY 
MONITORS. 


Although these features are expected from ATI they are 
NOT AVAILABLE from other manufacturers. EGA on all 
monitors including RGB & TTL means a perfect card for 
networks. MOUSE ON BOARD! ATI built the mouse right 
in to this one, why not? No extra charge! 16-bit datapath 
for those FAST speeds required at high resolu¬ 
tions. VGAWONDER is available in both 
512K and 256K Versions. Ask your 
dealer for more information. 


Available from Leading 
Computer Dealers. 


*800x600 CANNOT BE DISPLAYED 
ON 8503-12-13 


Technology you can Thai 


ATI Technologies in< 
3761 Victoria Park Ave., Scarborough 
Ontario, Canada Ml W 3S; 
Telex: 06-966640(ATI TOR) Tel.: (416) 756-07L 

Trademark: AT!. VGA WONDER, EGA WONDER - ATI Technologies Inc.: Multisync - NEC Home Electronics fnc.; AUTOCAD - Autodesk Inc ■ WINDOWS - Microsoft Inc Fax: (416) 756-0721 

GEM - Digital Research Inc.; VENTURA - Xerox Corp . AUTOSHADE - Autodesk Inc.; IBM. VGA, EGA. CGA - International Business Machines Corp 
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WILL FASTIE 


New Directions 

Future of Software Engineering 

Software developers still lack many advantages of the engineering 
disciplines. □ Also, SIGGRAPH ’88; and processor projections. 



O n many occasions in these pages, 

I have written about the topic of 
software engineering and devel¬ 
opment. For the most part, my com¬ 
ments have been directed at particular, 
isolated issues relating to programming 
or design. What I have never done is 
collect all those thoughts into a coher¬ 
ent view of where software engineering 
needs to go. I am going to do that 
here, because I think it needs to go 
somewhere better—and soon. 

First, you must understand my 
bias, which of course relates to my 
background. I was a professional sys¬ 
tems developer for about ten years, 
primarily for realtime, transaction¬ 
processing systems, and was also re¬ 
sponsible for the company’s proprietary 
operating systems and software-devel¬ 
opment tools. I have been involved in 
every phase of the development pro¬ 
cess, from conception to installation, 
and worked in just about every capacity 
from junior programmer to project 
leader, manager, and beyond. It is a 
process I understand well. 

It also is a process that is in dire 
need of improvement. 

Software development has not 
changed in any fundamental way in the 
last 30 years. No matter how adorned 
with computer-aided systems engineer¬ 
ing (CASE) tools or automatic code 
generators or debuggers or documenta¬ 
tion tools or faster machines, the actual 
implementation phase of the total soft¬ 
ware development effort still involves 
edit/compile/link/test in a seemingly 
endless loop until the project is finally 
complete. 

Yes, developers today are probably 
more productive than developers were 
30 years ago. Yes, all those new and 
better tools do help. Even so, there are 
still problems. 

We have become more productive 
developers for several reasons, but they 
have nothing to do with fundamental 
methodology. The main improvement 


in productivity has come from the sim¬ 
ple proliferation of computers and 
their application to software-develop¬ 
ment tasks. This is nothing more than 
throwing horsepower at the problem, 
although it does make a difference. Six¬ 
teen years ago it took me at least four 
hours to get a run back from the cam¬ 
pus computing center. Similarly sized 
projects can be turned around in four 
seconds on the typical 386 system. It is 
not just that the computers are better 
and faster—the editors, compilers, and 
linkers are better, smarter, and faster as 
well. If you are a competent coder with 
a proper design, you can build small 
projects very quickly today. 

So what are the problems? Why do 
I say that the software-development 
process is a disgrace? And what makes 
the process different from other engi¬ 
neering disciplines? 

The major problem is complexity. 
Production software built to solve to¬ 
day’s specific business problems does 
not consist of just one isolated program 
solving one isolated problem. The 
problems often involve several depart¬ 
ments of a company, vast amounts of 
data of staggering variety and complex¬ 
ity, and diverse users with differing 
requirements (even for the same appli¬ 
cation). The solutions are thus very 


large and extremely complex, even to 
the point of requiring new algorithms 
or perspectives on the problem, its 
process, or its data. Further complicat¬ 
ing the issue is that any new applica¬ 
tion needs to mesh cleanly with exist¬ 
ing applications and existing data sets. 

Complexity breeds a maze of de¬ 
tail. Detail is the programmer’s bane, 
but that is not unusual. All engineering 
disciplines are faced with the problem 
of huge numbers of details. The prob¬ 
lem with software development is that 
it has not evolved into an engineering 
discipline at all, and may actually never 
make it to that point. 

If you examine other engineering 
tasks, you will find a carefully struc¬ 
tured process that has endured for cen¬ 
turies, becoming especially refined 
since the industrial revolution. At every 
stage of a project—building a bridge, 
for example—the talents of different 
people are used to best economic ad¬ 
vantage. In the case of a bridge, out¬ 
side authorities state the requirement, 
architects or engineers conceive the 
design, engineers figure out how to 
build it, and, finally, construction work¬ 
ers actually build it. 

Except for stating the require¬ 
ments, every stage of the software- 
development process requires experts 
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with training and experience in com¬ 
puter science and information proces¬ 
sing. At the design and specification 
stages, the architect (systems designer) 
or engineer must understand what 
computer systems can do and how they 
do it in order to propose a feasible 
design. (Although some systems ana¬ 
lysts have never been programmers, 
that is the exception rather than the 
rule.) When the design and specifica¬ 
tion are complete, the task moves on 
to programmers—the actual builders— 
who are also trained, knowledgeable 
computer scientists. In fact, one of the 
reasons that software development is 
such an expensive proposition is that 
the players are generally college-educa¬ 
ted people who consider themselves 
professionals and demand salaries and 
lifestyles appropriate to their training 
and experience. 

Because these people have very 
much the same skills and training, soft¬ 
ware development has not become a 
typical engineering discipline. In other 
disciplines, engineers must be licensed 
to private practice, and tradespeople 
follow their blueprints. 

In a sense, a bridge builder is a 
worker who knows how to “use” steel 
and concrete, how to put such materi¬ 


als together to form the object repre¬ 
sented by a set of design documents. 
Experience may tell him that a particu¬ 
lar truss looks weak, but he will not be 
able to prove it. Unless he can be 
proven to have performed his work 
negligently, such a worker also is not 
liable for damages if the bridge col¬ 
lapses—society places the blame on 
the designers and engineers. 

Society, however, has been unable 
to draw a similar line between the en¬ 
gineering of software and its imple¬ 
mentation. We might claim that the 
software-development process could be 
forced into the same kind of situation 
by creating a stratum of people with 
special qualifications to be the “engi¬ 
neers.” The problem is that the “work¬ 
ers” still need to have the same kind of 
education, training, and experience as 
the designers to implement software 
solutions. Differentiating between de¬ 
signers and coders is difficult because 
the criteria are so subjective and in¬ 
volve creativity and insight. 

The fact of the matter is that soft¬ 
ware development is a much different 
kind of activity than traditional engi¬ 
neering. It requires considerable intel¬ 
lectual resources at all levels of the 
process and involves a staggering 


amount of detail, both in the command 
of facts (like the application program 
interface for OS/2 with Presentation 
Manager) and the understanding of the 
design requirements, which for larger 
projects can fill volumes. Software de¬ 
velopment also involves a process that 
is not typical of engineering: the trans¬ 
lation of nonprocedural design con¬ 
cepts into procedural source code to 
yield the desired effect. 

This translation process creates a 
second problem in software develop¬ 
ment. Once the code is written, it may 
not connect very well with the original 
design information. We can look at an 
elevation of a bridge, then the finished 
bridge itself, to see that the physical 
object and its design representation 
match. We can do the same with elec¬ 
tronic devices, although sometimes the 
components can be somewhat abstract 
(one chip can provide circuitry to 
many different parts of the design, for 
example). Except for the visible parts 
of a software application, such as the 
screens and reports, it is hard to deter¬ 
mine that the program is equivalent to 
the specification. 

Our industry has tried for years to 
apply the same land of engineering 
methodologies that have worked so 


SDI3780 RJE 
for OS/2 


Software Dynamics is proud to announce the availability of its 
3780 emulator for OS/2. This product is functionally similar to our 
popular 3780 product for DOS which we have been shipping since 
1983. It supports all features and functions of the IBM 3780 RJE 
workstation except for Home Mode and On-line test mode. Some 
other popular features are listed below. 

• Point to point or multipoint data link control. 

• EBCDIC or USASCII line control codes. 

• Special PC to PC mode for transfer of "EXE" files. 

• Transparent and non-transparent operation. 

• Space compression/decompression option. 

• Online printing to LPT 1,2 or 3 or spooling of print data to disk. 

• Leased and switched line support. 

• Commands may be entered from the keyboard, from a disk 
resident batch command file or from a remote station. 

• Disk resident log file maintains command history. 

• Security identification feature. 

• Transmit a keyboard message, a disk file, a directory listing, 
an entire diskette or an entire sub-directory. 

• Optional text translation with dynamic modification facility. 

• Diagnostic loop function to check hardware and local modem. 


SDI3274 HLLAPI 
for OS/2 


Software Dynamics has now expanded its SDI3274 LAN Gateway 
to include a High Level Language Application Program Interface 
(HLLAPI). This new interface enables you to access host and PC 
resources simultaneously from programs written in a high level 
language or in assembler. 

SDI HLLAPI is implemented as an OS/2 Dynamic Link Library, 
which means that no Language Interface Module (LIM) is neces¬ 
sary. If your OS/2 program can access OS/2 API functions (of 
course it can!), it can access SDI HLLAPI. Once you install the 
SDIAPI.DLL file, HLLAPI functions are available for your programs 
to use; simply link your HLLAPI program with the supplied 
SDIAPI.LIB import library and you’re ready to run. 

We’ve implemented the functions of IBM’s EEHLLAPI and added 
a few extensions for the SDI LAN Gateway environment. 

• Access multiple LU sessions from one program. 

• Run multiple HLLAPI programs simultaneously. 

• Load/Unload Emulator. 

• Attach/Detach Emulator. 

• Send/Receive file. 

• Both "C" and Pascal calling conventions supported. 


SD 


Software Dynamics, Inc. of Florida P.O. Box 247 Dunedin, FL. 34697-0247 
Visa, MasterCard and American Express Accepted 
1-813-733-8784 1-800-872-4734 
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Cut to the Quick 


MAGIC PC ELIM INATES CODING ... CUTS MONTHS OF DATABASE DEVELOPMENT! 


Time is money. And coding a DBMS 
application like Accounting or Order 
Entry takes a lot of both. Simply be¬ 
cause hacking out mountains of code 
with your RDBMS or 4GL is too 
slow. Not to mention the time to re¬ 
write if you make a mistake or change 
the design. 

EXECUTION TABLES 
ELIMINATE CODE! 

Magic PC cuts months of your appli¬ 
cation development time because it 
eliminates coding. You program with 
the state-of-the-art Execution Tables 
in place of conventional programming. 

HOW DOES IT WORK? 

Magic PC turns your database design 
scheme directly into executable appli¬ 
cations without any coding. Use Exe¬ 
cution Tables to describe only what 
your programs do with compact design 
spec’s, free from lengthy how to pro¬ 
gramming details. Each table entry is 
a powerful non-procedural design in¬ 
struction which is executed at com- 
piled-like speed by a runtime engine. 
Yet the tables can be modified “on the 
fly” without any maintenance. De¬ 
velop full-featured multi-user turn¬ 
key systems with custom screens, 
windows, menus, reports and much 
more in davs — not months! No more 
low-level programming, no time 
wasted... 

Requires IBM/100% comp., 512K, hard disk. DOS 3.0 or later. 
Includes BTRIEVE runtime. Not copy protected. 2 5.25-inch disks. 
All trademarks acknowledged. D Copyright 1988 Aker Corp. 


MAGIC PC 

The Database Language 



“Magic PC's database en¬ 
gine delivers powerful app¬ 
lications in a fraction of 
the time ... there is no com¬ 
petitive product" 


rprn “Overall Magic PC is one 
j of the most powerful DBMS 

[flMiral packages available . ” 


• Quick Application Generator 

• BTRIEVE® — based multi-user RDBMS 

• Visual design language eliminates coding 

• Maintenance-free program modifications 

• Easy-to-use Visual Query-By-Example 

• Multi-file Zoom window look-ups 

• Low-cost distribution Runtimes 

• OEM versions available 


ATTENTION BTRIEVE® USERS 

Now you can quickly enhance your BTREEVE®- 
based applications beyond the capabilities of 
XTRIEVE® and RTRIEVE®. Use Magic PC as 
a turn-key BTRIEVE® Application Generator to 
customize your applications without even chang¬ 
ing your existing code. 



19782 MacArthur Boulevard, Suite 305 
Irvine, California 92715 
TLX: 493-1184 FAX: 714-955-0199 


DATABASE PROGRAMMERS 

Join the thousands of professional 
database programmers and vertical 
market developers who switched to 
Magic PC from dBase®, RiBASE®, 
Paradox®, Clipper®, Dataflex®, Rev¬ 
elation®, Basic, C, Pascal, etc. 


TRY BEFORE YOU PAY 


We’re so sure you’ll love Magic PC — 
we’ll let you try the complete package 
first. Only a limited quantity is avail¬ 
able, so call us today to reserve your 
copy. Pay for Magic PC only after 30 
days ofworldng with it*Tocancel... 
don’t call... simply return in 30 days 
for a $19.95 restocking fee. 

OR PAY NOW AT NO RISK 

Pay when you order and we’ll wave 
the $19.95 restocking fee so you have 
absolutely no risk. 



Magic LAN multi-user — $399 
Magic RUN — call for price 


Order Now Call: 
800-345-MAGIC 

In CA 714-250-1718 

BS CL CS DB DD MS PT TT DS XX 

Add $10 P&H, tax in CA. International orders add $30. 
‘Secured with credit card or open P.O. Valid in US. 
Dealers welcomed 
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^LBT€ 

A Universal 
Printer Driver 
with more than 
250 printers 
Preconfigured. 

FEATURING 

• Extensive C Libraries to 
simplify programming 

• Field Definition of New 
Printers by customers or 
nonprogrammers 

• No Royalties 

• Simple Reports to Desktop 
Publishing 

• Less Expensive than 
developing one new 
Printer Driver 

PLUS 

Font Selection including “Best Match” 
Typeface, Size, Bold, Italic, and 
Proportional Font Selection 
Continuous or Interrupted Underline 
Automatic Font Downloading 
Automatic Pagination, Headings, and 
Footings 

Fine Position control without Floating 
Point 

Field configurable Paper Setup 
Corrections 

Field configurable Printer Routing with 
port selection and switch codes 
Adjustable Vertical Line Spacing 
Adjustable Horizontal Character 
Spacing 

Full 8 bit Character Sets and Character 
Remapping 

Extensive Library including printf 

Display independent Message System 
for errors 

Current Data Access including Position 
and String Printing Width 
Line & Block Drawing for Laser Printers 
Paper Source Control 

SLATE is available immediately 
for $299 with our risk free, 30 
day return policy. Also available 
in combination with our 

S_PRINT Text Processing 

System for $349, a $99 savings. 

TO ORDER CALL 

800-346-3938 

The 

Symmetry 
~ Group 

P.O. BOX 26195 
COLUMBUS, OH 43226-0195 
614-431-2667 
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successfully in other areas to the task 
of software development. These efforts 
largely conspire to make an already 
tedious process even more tedious, 
adding to the amount of work the de¬ 
veloper must perform to accomplish 
the task rather than improving his ef¬ 
fectiveness. The programmer becomes 
a human information manager, check¬ 
ing and cross-checking code with speci¬ 
fications and constantly reviewing the 
details to make sure no needles have 
been left in the haystack. 

TACKLING COMPLEXITY 

In other engineering disciplines, useful 
conventions and procedures have 
evolved to systemize and codify the 
processes. A survival instinct is at work 
here; without rock-solid methods to 
manage the details and more or less 
guarantee the reliability of the output 
(for example, a bridge that won’t col¬ 
lapse), our society never could have 
made so much progress. 

When computers came along, they 
did not so much revolutionize engi¬ 
neering as they improved the efficiency 
and productivity of engineers. In other 
words, the methodology did not 
change. Automating those same meth¬ 
ods simply allowed them to become 
faster, more reliable, and less costly. 

Where are those productivity en¬ 
hancers for software developers? I 
claim they have not arrived, perhaps 
for good reason; today, however, we 
are poised for some improvement. The 
delay may be due to underlying tech¬ 
nology. For example, CASE tools have 
shown us that considerable resources 
are required to assist the software de¬ 
veloper; 11 years after the advent of 
the personal computer, such tools are 
only just beginning to appear on the 
desktop. Another reason for the delay 
may be more telling—we may not 
know how to systemize and codify the 
software-development process. 

Some attempts have been made, 
most notably in the design area. CASE 
is the result of a comprehensive body 
of work in systems design (see “The 
CASE for Structured Development,” 
Carma McClure, August 1988, p. 50). 
CASE tools, which aid developers with 
automation during all phases of a proj¬ 
ect except implementation, have 
achieved respect and a reasonable level 
of success. New versions of these tools 
are beginning to tackle the very diffi¬ 
cult problem of automatic code genera¬ 
tion to fill the last gap. CASE tools are 
the only attempts so far to solve die 
entire set of problems and manage the 


complexity, although I am not sure 
they are enough and I question their 
orientation in some cases. 

Unlike other engineering, how¬ 
ever, none of the varied CASE method¬ 
ologies has emerged as the one. In 
electrical engineering, for example, 
there are strict conventions governing 
the preparation of design documents 
and dieir notation. Such conventions 
are considered absolutely essential so 
that all parties to a project (designer, 
technician, outside consultant, offshore 
manufacturing plant) can see in the 
documents the same object. Those con¬ 
ventions provide a codified method of 
communication among the parties. 

But software engineering? Forget 
it. There are several CASE methodolo¬ 
gies, all similar but with enough differ¬ 
ences to create communication prob¬ 
lems. There are even more implemen¬ 
tation languages, confusing the issue 
further. Ask an experienced C and 
COBOL programmer to exchange 
code—then watch them pull their hair 
out trying to understand each other. 

Without clear standards, it will be 
next to impossible to codify and there¬ 
fore systemize the entire software- 
development process. It also will be 
impossible to turn software develop¬ 
ment into an engineering discipline. 

A POSSIBLE DIRECTION 

I do see a way for software engineer¬ 
ing to move forward—would I have 
wasted our time otherwise? 

Let’s explore, for just a moment, 
what we are likely not to do. We will 
not give up our favorite programming 
languages, at least not right away. Nor 
have we seen the ultimate language, 
one we will start to like and actually 
use. The same goes for design method¬ 
ologies—you may like Martin, and I 
refuse to budge from Jackson. We will 
not give up our own procedures, if for 
no other reason than the time it has 
taken us to get here or because intel¬ 
lectual processes are characterized by 
individual, personal differences. 

The computer itself can be turned 
to that problem, however. What we 
need is not a process that imposes its 
own order upon us, but one that takes 
our notion of how the work should be 
done and supports us in the endeavor. 
What we need is a developer’s assistant, 
a software system that will scurry 
around, watch all the details, and tell 
us when we are being ignorant or even 
stupid. Let me call this concept the au¬ 
tomated integrated developer’s environ¬ 
ment, or AIDE. 

Continued on p. 31 
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Justify spending at least $6,000 
a workstation to your boss if you 
don’t choose SuperCalc5 or... 




How do you see tomorrow? 

We see a time when software puts all of the 
power of your present computer to work for 
you. It will be a time when you enjoy a 
spreadsheet program that will simultaneously 
deal with different parts of your business on 
individual spreadsheets as well as provide direct 
links to files anywhere else in your company, 
even those located on a LAN or your company 
mainframe. You’ll have powerful debugging 
capabilities to ensure against costly errors, and 
access to more memory than you ever dreamed 
possible at remarkably fast recalculation speeds. 
Tomorrow’s spreadsheet will offer a smooth 
bridge between MS®-DOS and OS/2® and will 
comfortably coexist with yesterday’s 
spreadsheets. And you’ll have show-stopping 
presentation capabilities to bring your work 
alive on the page when it’s presented. 

Choosing the right option. 

You could get a spreadsheet which delivers 
much of what you expect but requires that you 
purchase the newest high end IBM workstations 
today. This could also require extensive retrain¬ 
ing and the conversion of all of your files and 
macros. Furthermore, coexistence with users of 
other spreadsheets will be anything but com¬ 
fortable. This option is likely to cost at least 
$6,000 for every workstation. 

There is another choice. It delivers every¬ 
thing you expect from the spreadsheet of tomor¬ 
row. The choice is Super CalcS® 




Introducing SuperCalc5. 

Tomorrow comes in a blue and red box. Super- 
Calc5 is the spreadsheet of the future, ready for 
you today. Its power and flexibility are remark¬ 
able yet switching to SuperCalc5 won’t disrupt 
your office. First of all, it works with the 
hardware you most likely have on your desk 
right now, including all IBM PC,® XT,® AT® 
and PS/2™ models and 
compatibles 


512k memory. 

In use, SuperCalc5 holds up to 256 
spreadsheets in memory and allows you to 
view and manipulate any three of them on 
the screen at any one time. Direct links can 
be established with spreadsheet files in 
memory, on disk or on a network. And these 
can be either SuperCalc or Lotus 1-2-3® 
files. This means with SuperCalc5 you can 
access information located in spreadsheet 
files anywhere else in your company. There’s 
even a version for your company mainframe 
called CA-SuperCalc. 

But even more than this, Super- 
Calc5 is designed to coexist with 

Lotus 1-2-3, with compatibility 
unmatched by any other 
spreadsheet. Not only does it 
read, write and link to Lotus 
1-2-3 files automatically, 
SuperCalc5 also includes an 
optional 1-2-3 menu and can 
use 1-2-3 macros. You can even 
move Lotus 1-2-3 macros into 
SuperCalc5 and then back 
again if you wish. 

Accuracy and speed. 
Comprehensive debugging 
and auditing features are 
built right into SuperCalc5. 
When used along with the 
undo feature, they ensure 
that errors in your work¬ 
sheets and macros or even an 
inadvertent wrong key will not 
cost more than you can afford. 

SuperCalc5 works fast 
because it has minimal and 
interruptible recalculation 
and the ability to choose 





ing at least $6,000 

loosing SuperCalc5. 




SuperCalc5 introductory program. For more 
information or the name of the participating 
dealer near you, call 1-800-531-5236 now, 

(1-800-663-6904 in Canada) and get a 
copy of SuperCalc5 to use on your 
present computer for 30 days with no 
obligation. If you decide to buy 
SuperCalc5, you’ll also receive a free 
copy of Silverado™ the powerful 
relational database that works inside 
SuperCalc5 . This offer expires 
December 31,1988. This is your 
chance to experience the power, 
speed and sophistication of tomorrow’s 
spreadsheet with SuperCalc5 first hand. And 
find out that you don’t have to justify tomorrow, 
you can take credit for it. 


recalculation ranges. This means that only 
changes and those areas of the worksheet which 
you choose are recalculated. And SuperCalc5 
automatically eliminates formula 
duplications, saving memory 
and disk space. SuperCalc5 
supports LIM Version 4.0, 
providing up to 32 MB of 
memory. 

Tomorrow’s 

spreadsheet doesn’t require 
tomorrow’s hardware. 

SuperCalc5 has been designed 
for MS-DOS and to bridge the 
migration to OS/2. In fact, it performs very well 
under OS/2 Compatibility Mode. 

So you’re most likely ready to install 
SuperCalc5 on your computer right now. And the 
comfortable coexistence with Lotus 1-2-3 means 
that you’ll never isolate users of SuperCalc5. 

A good beginning and a beautiful 
finish. 

SuperCalc5 has automatic installation and its 

intuitive command 
structure means 
that you can be up 
and running in 10 
minutes. 

Finally, 

when you’re ready 
to put your work 
in front of some¬ 
one else, Super- 
Calc5 will make it 

look sensational. Your presentation will spring 
to life on the page with a wide choice of graphics, 
charts, type fonts, bars, colors and shadings. 

Try tomorrow free for 30 days. 

Qualified prospects can take advantage of the 


Annual Sales 

Ilvtek*. 

■ 

E 

A #l 

■ w— 

“85 

f 


(aOMPUTER 

Associates 

Software superior by design. 


■ World’s leading independent software company. 

Broad range of integrated business and data processing 
software for mainframes, minis and micros. 

Worldwide service and support network of more than 70 offices. 
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What will make AIDE possible? 

First, AIDE needs loads of information. 
The OS/2 API is a good example be¬ 
cause it is large and rife with detail. 
AIDE’S information base on the API 
would include not only what the func¬ 
tion calls are, but also what they do. 
This does not mean information just 
for the developer, but information 
AIDE could digest as well. Thus, it 
could suggest an existing OS/2 function 
after you have provided the description 
of one you were to write from scratch. 

Next, AIDE needs to learn about 
your preferred methodologies. It needs 
to know you are a Yourdon advocate 
and that you are using C+ + , some as¬ 
sembly language, and a touch of Pro¬ 
log. It needs to read and understand 
the stored documents from the CASE 
tool as well as program source code, 
object files (which contain lots of infor¬ 
mation besides code), linker output 
files (ditto), and any other data associ¬ 
ated with the development process. 

You might have to teach AIDE some of 
these tasks, but more likely toolmakers 
would provide data description files to 
describe such objects to AIDE in detail. 

Now, here comes the hard part. 
AIDE needs to connect all the pieces 
together, not just by some limited asso¬ 


ciation such as the presence of a file 
name in a MAKE file, but in much 
broader, complex terms. 

Suppose you are writing a piece of 
code to handle a simple situation in a 
Microsoft Windows program. You have 
to write the code that handles the dia¬ 
log box for a File Open sequence. 

AIDE has a design database that con¬ 
tains the requirement—it knows the 
particular menu activity that invokes 
this dialog, knows where the dialog is 
to be placed in the window, and knows 
the nature of the process to be invoked 
as a result of the file being opened. 

In addition, AIDE knows about 
some previously written or provided 
code that creates such dialog boxes. 
First, AIDE might suggest calls to that 
standard code, which you decide to 
accept; you provide any special para¬ 
metric information (opening the dialog 
for a particular directory, for example). 
You then decide that you are done, but 
AIDE warns you that the specification 
calls for the opened file to be dis¬ 
played on the screen and that you 
have not provided code to do so. 

That last sentence contains an im¬ 
portant implication: in order for AIDE 
to know that you have provided code 
to address a particular specified re¬ 


quirement, you must encapsulate 
source code within descriptors that 
provide enough information for AIDE 
to make die necessary connections. 

These descriptors are important 
for another reason: they allow AIDE to 
find the code later—even if you have 
forgotten that you wrote it—to meet 
another specified requirement. AIDE 
would find the code based on its un¬ 
derstanding of what the code fragment 
does, which is hard to infer from the 
code itself. 

That means that source files ulti¬ 
mately must consist of more than just 
program code and comments designed 
to guide the programmer instead of 
providing lasting documentation. AIDE 
needs to keep a complete and detailed 
database on every item in the system to 
maintain the connections between the 
specification and the program and to 
keep track of all the details in the pro¬ 
gram itself. That is a lot of data, 
enough to overwhelm a human pro¬ 
grammer but nothing more than light 
exercise for a computer. 

Most of the tedium in the develop¬ 
ment process comes from the constant 
need to do similar tasks over and over. 
How many FOR loops have you written 
in your career? How many BEGINS and 




The first 9-track magnetic tape controller for IBM's Personal System/2 
Micro Channel computers. Our LEO PC tape controller made us famous... 
Now for vour PS/2, we brino vou "FAME" Fast Access Media Exchange. 


-rom the people who brought you 
the first 9-track tape subsystem for 
the IBM-PC comes the first 9-track 
magnetic tape controller and subsys¬ 
tem for the Personal System/2. With 
the new PS/2's high performance ca¬ 
pabilities, you need a high perform¬ 
ance magnetic tape controller, whether your application is 
moving data between computer systems (including PC's to 
PS/2's), backing up disk and/or file servers or processing tapes 
from telephone switching systems, FAME can provide the fast 


access you ve been looking tor. 

IDT manufactures complete subsys¬ 
tems for both PC and PS/2 com¬ 
puters that include a tape drive, 
controller, cables, along with exten¬ 
sive software and documentation 
offering you ; j 

the only true single vendor solu- ■ . : IBM ' S 

tion. IDT also maintains a full-time cus- Personal 


tomer service staff providing the 
highest level of customer support. 


System/2 


For more information call: ^ - 619 - 587-0555 

INNOVATIVE 

DATA 

TECHNOLOGY 

5340 Eastgate Mall • San Diego, CA 92121 

(619) 587-0555 • TWX: (910) 335-1610 • FAX: (619) 587-0160 

IBM-PC, XT, AT, PS/2 (Personal System/2) and Micro Channel are registered trademarks 
of International Business Machines Corporation. 


IDT's Model 
TD-1012/FAME Tape Subsystem 
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PROTECT 
YOUR COPIES 


I 


Make your collection of PC Tech 
JOURNAL a handsome addition 
to your office or home—and pro¬ 
tect and organize them for easy 
reference! 

PC Tech Journal Magazine 
Binders and cases are made of 
durable luxury-look leatherette 
over quality binder board. Custom 
designed for PC TECH JOURNAL, 
every order receives FREE transfer 
foil to mark dates and volume 
numbers. 

FOR FAST SERVICE CALL 
TOLL-FREE 1-800-972-5858 


MAGAZINE BINDERS 

Hold your 
issues on 
individual 
snap-on 
rods. $9.95 
each; 3 for 
$2795; 6 for $52.95. 

OPEN BACK 
CASES 

Store your copies for 
individual reference. $795 
each; 3 for $21.95; 6 for $39.95. 

r riLWO c/o Jesse Jones Industries 
ij 'MJr l 499 East Erie Ave. 

OURNAL. Philadelphia, PA 19134 

Please send □ Binders □ Cases Quantity_ I 

Payment enclosed $__ * Add $1 per case/ 

binder for postage & handling. (Outside USA, add $2.50 ' 
per case/binder ordered, US currency only.) 

Charge my: 

□ Amex Visa □ MC (Minimum order $15.) 


Card No. 

Exd. Date 


Mr./Mrs./Ms. 

Address 

(Please Print Full Name) 



(No P.O. Box Numbers Please) 


City 



State 

Zip 


*PA residents add 6% sales tax. 






ENDs (or left and right parentheses) 
have you filled in? How many times 
have you gone back to Computer Sci¬ 
ence 101 to produce a basic, simplistic 
piece of code? Too many bloody times, 

I say. One of the problems with proce- 
' dural languages is that they force us to 
do so. Thus, AIDE is not practical un¬ 
less it is coupled with a nonprocedural 
programming environment. The object- 
oriented languages available today pro¬ 
vide some clues about what such a lan¬ 
guage could look like, but even they 
are primitive compared to what AIDE 
might require. 

This does not conflict with the use 
of C or COBOL, because AIDE will also 
be able to translate its results to what¬ 
ever language you prefer, including the 
one with the best optimization. Of 
course, that also means AIDE could 
skip the translation step and generate 
its own code, perhaps with an install¬ 
able code generator that could be re¬ 
placed as the technology got better or 
in the event that the underlying in¬ 
struction set changed. 

AIDE could go even further by al¬ 
lowing you to dirty your hands with a 
direct piece of coding work, although 
its built-in professional ethics might 
require it to warn you that it cannot ac¬ 
cept responsibility for such work and 
even demand that you sign a waiver. 

(I wonder if AIDE could be held liable 
for any damages?) 

AT WHAT COST? 

There is a trade-off here. A tool this 
sophisticated requires an upscale ma¬ 
chine; an old PC just won’t do. It also 
requires the developer to stop working 
with the details of the machine and its 
procedural languages and begin work¬ 
ing with descriptions, whether they be 
about elements of data, screens, de¬ 
vices, reports, or procedures. It re¬ 
quires the developer to work in con¬ 
cert with design tools, to use a specific 
design methodology, and to resist the 
temptation to do menial work for 
which AIDE is better equipped. 

In return, AIDE adapts to your way 
of working, handles all the details, 
warns you about errors or inconsisten¬ 
cies, and generally does its best to as¬ 
sure that the design is correct and that 
the resulting program meets the partic¬ 
ular specification. 

Can it be done? Yes, because we 
have sufficiently powerful hardware for 
the desktop in 386-based machines, the 
right operating system in OS/2 (or pos¬ 
sibly UNIX), and a growing base of 
experience in expert systems on such 


platforms. Expert-system technology is, 
of course, a key element for any tool 
of AIDE’S complexity. 

Will it be done? Frankly, I am not 
optimistic. The emphasis today is still 
oriented toward supplying tools that 
improve the existing processes, much 
as tools have improved other engineer¬ 
ing disciplines. My argument is that 
building software is different, and that 
it will require sharply different tools if 
we are to progress toward the goal of 
better automating the developer. 

Sometimes, society tolerates costs 
if our goals are lofty or the need is 
great. We are tolerating high costs and 
primitive methods in software today 
because we must. However, we need 
to recognize that those labor-intensive 
costs are still rising and that the devel¬ 
opment process is not as codified as it 
is for other disciplines, and therefore 
is inherently unreliable. We also must 
recognize that our ability to produce 
software is a vital national resource 
because information systems hold the 
key to our future. 

Maybe AIDE is beyond our current 
abilities. Perhaps desktop computers 
are still underpowered for this task. 
Nonetheless, PC Tech Journal will keep 
looking for signs of progress. Let us 
know if you see any. 

THE FUTURE OF WINDOWS 

I have recently been pondering the 
nature of the desktop computer market 
for the future. We have all read in the 
trade press that the Macintosh is mak¬ 
ing steady inroads into Corporate 
America, gaining significant market 
share. We also have heard that the sup¬ 
ply of the next generation of chips, the 
80386 family, is limited as Intel works 
to fire up new manufacturing capacity. 

But is the Macintosh really gaining 
ground on the PC? How many 286 and 
386 machines can we expect to see on 
desktops over the next few years? Will 
graphics user interfaces such as Win¬ 
dows and Presentation Manager really 
prevail? Where should our valuable 
(sometimes scarce, but always expen¬ 
sive) software-development energies 
and resources go? For a magazine such 
as PC Tech Journal , the answers to 
these questions are important because 
they give us clues about how we 
should target our future coverage. 

Trying to get these questions an¬ 
swered has been frustrating because 
they all hinge on who will sell what 
hardware over the next five years, and 
this information is tough to come by. 
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maxell. 


Backup for even the 
most advanced hard disk 
The Maxell ^ 

V4" data cartridge. M 


The loneliest feeling on 
earth is the feeling that 
comes right after losing the 
data you’ve worked so hard 
on for so long. 

The solution? 

Maxell Advanced System 
l k" Data Cartridges. 

They’re fully compatible with 
all standard and mini x k" 
data tape systems. 

Perfect for file-by-file 
backup or mirror-image 
streaming, creating archival 
tapes or off-loading data. 

And best of all, they 
bring you the peace of mind 
which can only come from 
seeing the Maxell name on 
your computer products. 

Talk to your Maxell 
distributor about backup for 
even the most sophisticated 
computer today. Before it 
slips your mind. 



maxell 

THE GOLD STANDARD 

Maxell Corp. of America, 22-08 Route 208, Fair Lawn, NJ 07410 


























NEW DIRECTIONS 



Projections from The Gartner Group indicate that the installed base of Intel 286/ 
386/486-based systems will far outdistance those based on the Intel 8088/86 and 
those based on the Motorola 68000 family by the early part of the next decade. 


This type of data from any source is 
usually sheer speculation. Information 
from most of the major research 
houses has been inconsistent. In one 
case, a projection from DataQuest 
showed the installed base of 286-based 
desktop computers peaking at about 9 
million in 1990 and then dropping 
off—a trend I just cannot believe. 

Jonathan Yarmus of The Gartner 
Group, whose estimates and analyses 
are highly respected within the com¬ 
puter industry, provided me with data 
through the year 1993. They proved to 
be fascinating reading. 

The interesting number is the in¬ 
stalled base of a particular class of ma¬ 
chine in a particular year. I chose three 
categories of machines: 8088/86-based 
systems, 286 and up, and all systems 
based on the Motorola 68000 family. 
When plotted (see figure 1 above), all 
three curves are informative. 

The 8088/86 curve holds no sur¬ 
prises because it is doing what we all 
probably expect. The rate of growth of 
the installed base starts to taper off 
beginning next year. Gartner estimates 
the installed base of these machines to 
be about 20 million units by the end of 
this year and 36 million units by 1993. 


That sounds like a lot of machines rep¬ 
resenting a sizable market opportunity 
in its own right, but read on. 

The curve for 286, 386, and 486 
machines takes off like a rocket. Ac¬ 
cording to Gartner’s projections, about 
9 million such machines will be in¬ 
stalled by the end of this year, with 
about 8 million of those being 286- 
based. Gartner projects a crossover in 
1990, with 8088/86 machines and 80x86 
systems in balance at about 27 million 
each. By 1993, Gartner predicts 86 mil¬ 
lion units in place, about 50 million of 
which will be 286s. 

I made two other comparisons. Fit¬ 
ting just the 286 against the 68000 (a 
PC/AT to Macintosh SE comparison) 
shows about a 4:1 ratio, with 20 mil¬ 
lion 286s versus 5 million 68000s in 
1990, growing to 50 million versus 12 
million by 1993. Matching the 386 and 
486 against the 68020 and 68030 (PS/2 
Model 80 or other 386 box against 
Macintosh II) yields about 7 million 
386/486 systems versus 1.6 million 
68020/30 systems in 1990, growing to 
37 million versus 7 million in 1993. 

If the numbers are true, they 
could have enormous impact on the 
market for Windows, Presentation Man¬ 


ager, and their derivatives. With such 
projections, it is not hard to see why 
Microsoft is pushing its environments 
so aggressively and why so many soft¬ 
ware vendors are throwing their hats 
into the ring (see New Directions, Will 
Fastie, September 1988, p. 23). At the 
same time, this projection shows sys¬ 
tems based on the 286/386/486 outsell¬ 
ing all 68000 machines (including Mac¬ 
intosh, workstations, and Commodore 
Amigas) by a factor of four to one. 

Given such a projection, and as¬ 
suming you believe it, where would 
you put your development dollars? Part 
of the answer is to target whichever 
machine is being used in the particular 
niche into which your software falls. A 
bigger part of the answer, especially in 
light of the dwindling difference be¬ 
tween a Windows- or Presentation Man¬ 
ager-equipped PC and a Macintosh, is 
how many machines of each type are 
in your target base of users. Without 
significant differences between the two 
environments, the system type holding 
the majority of the installed base is 
obviously the primary objective, even 
if your situation ultimately demands a 
version of the program for both camps. 

If I were starting a software com¬ 
pany today, though, it would be very 
hard to ignore The Gartner Group’s 
predictions for the Intel family. 

ANIMATION WONDERLAND 

One of my favorite exhibitions of the 
year is the Annual Conference on Com¬ 
puter Graphics and Interactive Tech¬ 
niques, popularly referred to as sig- 
graph. Sponsored by the Association for 
Computing Machinery’s Special Interest 
Group on Computer Graphics in coop¬ 
eration with the IEEE Technical Com¬ 
mittee on Computer Graphics, the con¬ 
ference is mecca for anyone interested 
in high-powered graphics and an oasis 
of film, video, and art produced with 
the help of computers, siggraph is a 
beautiful blend of high technology, se¬ 
rious computer science, and applied 
computing; the attendees are an inter¬ 
esting mix of techies and artists (the 
latter being the end users). 

siggraph '88, held in Atlanta in 
August, continued the tradition. Al¬ 
though the main thrust of the event 
over the past several years has been 
animation and the marriage of com¬ 
puter-generated graphics with film or 
video, the exhibit provides many 
leading-edge clues about where the 
more mundane tools for business 
graphics might be headed. 
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SERIOUS DEBUGGING at a REASONABLE PRICE 


All the speed and power of a 
hardware-assisted debugger 
at a software price 



Hardware-level break points 

REAL-TIME break points on memory locations, memory ranges, 
execution, I/O ports, hardware and software interrupts. More 
powerful break points than ANY software-only debugger on the 
market. Soft-ICE gives you the power of an in-circuit emulator on 
your desk. 


Break out of hung programs 

With a keystroke - no external switch necessary. Even with 
interrupts disabled. 

Breaks the 640K barrier 

Soft-ICE uses ZERO bytes of memory in the first 1MB of address 
space. This is especially useful for those subtle bugs that change 
when the starting address of your code changes. With Soft-ICE 
your code executes at the same address whether the debugger is 
loaded or not. 


Works with your favorite debugger 

Soft-ICE can be used as a stand-alone debugger or it can add its 
powerful break points to the software debugger you already use. 
You can continue to use your favorite debugger until you require 
Soft-ICE. Simply pop up the Soft-ICE window to set powerful 
real-time break points. When a break point is reached, your 
debugger will be activated. 



CodeView is a great integrated debugger, but it 
uses over 200K of conventional memory. 
MagicCV uses advanced features of the 80386 
microprocessor to load CodeView and symbols in 
extended memory. This allows MagicCV to run 
CodeView using less than 8K of conventional 
memory on your 80386 PC. 

Don’t let 640K be your limit! 

If you are closing in on the 640K limit and would 
like the power of CodeView, MagicCV is for you. 

Don’t let the debugger hide the bug! 

Even if you’re not closing in on the 640K limit, 
running CodeView with MagicCV makes your 
debugging environment much closer to the end 
user’s program environment. You can use 
CodeView to locate subtle bugs that only occur 
when there is plenty of free memory, or those 
difficult bugs that only occur when your program 
is running with a couple of TSRs loaded. 

How MagicCV works 

MagicCV uses the 80386 to create a separate 
virtual machine for CodeView. MagicCV uses 
between 4K & 8K of conventional memory as a 
bridge between the DOS environment and 
CodeView. 


Solve tough systems problems too 

Soft-ICE is ideal for debugging TSRs, interrupt handlers, self 
booting programs, DOS loadable device drivers, non-DOS 
operating systems, and debugging within DOS & BIOS. Soft-ICE 
is also great for firmware development because Soft-ICE s break 
points work in ROM. 


How Soft-ICE Works 

Soft-ICE uses the power of the 80386 to 
surround your program in a virtual machine. 
This gives you complete control of the DOS 
environment, while Soft-ICE runs safely in 
protected mode. Soft-ICE uses 80386 
protected mode features, such as paging, I/O 
privilege level, and break point registers, to 
provide real-time hardware-level break points. 




64 Soft-ICE is a product any MS-DOS 
developer serious enough to own a 
386 machine should have.” 

Dr. Dobb’s Journal —May 1988 


MagicCV 

Soft-ICE 


$199 

$386 


t 


Buy Both and Save $86! 

CALL TODAY 
(603) 888 - 2386 
or FAX (603) 888-2465 

30 day money-back guarantee 
Visa, Master Card and AmEx accepted 

HU-MEGA TECHNOLOGIES 


Both require 80386 AT compatible or IBM PS/2 Model 80. MagicCV requires at ^ 
least 384K of extended memory. CodeView is a trademark of Microsoft Corporation. 


MagicCV is easy to use 

If you are a CodeView user, you already know how 
to use MagicCV too. Just type MCV instead of 
CV; everything else is automatic. 

( Save $86 ^ 

MagicCV 
with Soft-ICE 

Using Soft-ICE with Code¬ 
View gives you the features 
necessary for professional 
level systems debugging. 
MagicCV and Soft-ICE can 
work in concert with Code¬ 
View to provide the most 
powerful debugging 
platform you will find 
anywhere. 


P.O. BOX 7607 • NASHUA, NH 03060-7607 
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While at siggraph, I wanted to see 
if Microsoft Windows or Presentation 
Manager (or even Apple Macintosh) 
was making an appearance, and to what 
extent off-the-shelf desktop computers 
were being used in this world. I also 
wanted to see what display standards 
were emerging to get a clue about the 
successor to VGA. 

In this market so far, the PC is all 
but invisible. I saw no products based 
on Windows or Presentation Manager 
and only one or two based on the Mac. 


Most of the systems ran on worksta¬ 
tions, usually Sun, Apollo, Tektronix, or 
DEC, but sometimes a proprietary solu¬ 
tion from the vendor. The most popu¬ 
lar approach is an imaging system that 
uses the workstation as a front end. 

The few Macs and PCs I saw were 
performing this front-end role. This is a 
new development and reflects the con¬ 
vergence of high-end desktop systems 
with the low-end workstation market, 
with the attendant benefit of lowering 
the cost of at least one component of 


an imaging system. As an example, 

Pixar, one of the well-known names in 
image systems, announced a lower-cost 
system that uses a Macintosh II as the 
front end. 

To put it bluntly, the traditional 
business desktop computer plays noth¬ 
ing but an ancillary role in the big-time 
graphics market. 

My quest for display technology 
came up almost as dry. Obviously, PC- 
based display subsystems require PCs, 
but they were few and far between. 
Number Nine Corporation was the only 
company showing display hardware— 
die SGT Pepper board as well as its 
other high-resolution products. The 
component companies, mostly Japa¬ 
nese, were showing their entire range 
of monitors. 

The PC side of the world is lag¬ 
ging behind Macintosh in this regard. 
Although Apple does not offer a large, 
high-resolution display subsystem itself, 
the Mac II architecture smoothly ac¬ 
commodates 19-inch displays such as 
the SuperMac and Radius, as well as 
the extra circuitry to drive them. The 
resolution is high and the support for 
color is superb. Similar third-party so¬ 
lutions exist for the PC (such as the 
high-resolution products from Number 
Nine), but there is no standard, de 
facto or otherwise. 

Interest in IBM’s 8514/A adapter 
and 8514 monitor seems to be rising; 
however, the subsystem lacks the po¬ 
tent color support available on the Mac 
II, even though the resolution is com¬ 
petitive. No 8514 subsystems showed 
up at SIGGRAPH. 

The exhibit hall was refreshing in 
one respect—everyone was upbeat 
about memory availability. Of course, 
these are vendors who tout the capabil¬ 
ity of their expensive imaging systems 
to support more than 100MB of RAM. 
They talk about 5MB of RAM the way 
you and I talk about 1MB, and when 
we top off our 386 systems with 5MB, 
they are just getting started. 

If you have a chance to get to sig¬ 
graph next year (it will be held July 31 
through August 4, 1989, in Boston), do 
it. You will get an entirely different 
perspective on computers and what 
they can do, and, if you have even the 
smallest art-appreciating bone in your 
body, you will thoroughly enjoy the art 
show, the film and video show, and the 
smashing animation exhibits. 

I always have a good time. I niTTmnn SI 


Will Fastie is the editorial director and 
founding editor of PC Tech Journal. 
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2.5 Gigabytes Unattended Backup 

Digi-Data’s GIGASTORE™ provides 2.5 Gigabytes of data 
storage on a single T-120 VHS video cartridge. That permits backup 
of your largest disk drive on off-hours without an operator. 

Utilizing true read-after-write coupled with very powerful error 
correction, GIGASTORE gives you an unsurpassed error rate of 
1 in 10 23 bits. In addition, you get a high speed search capability 
not available in most 9-track drives. 

Gigastore can be provided with an interface for IBM PC/XT/AT 
operating under MS/DOS. It is also available with DEC interface 
for VAX and MicroVAX for operation under VMS. 

Call Digi-Data, an organization with a 25 year history of 
manufacturing quality tape drives, at (301) 498-0200. 


™GIGASTORE is a trademark of Digi-Data Corporation. 

DIGI-DATA CORPORATION 

8580 Dorsey Run Road . rft 

Jessup, MD 20794-9990 C&.rS’ZiGS 

(301) 498-0200 ” 

I • Telex 87-580 

le ... First In Value 





In Europe contact: Digi-Data Ltd. • Unit 4 • Kings Grove • Maidenhead, Berkshire 
England SL6 4DP • Telephone No. 0628 29555/6 • Telex 847720 
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Can your lightweight database 
handle a heavyweight challenge? 


' hen you have a^job 


W that’s“ too much lor 
dBASE or Paradox, 
turn to the real heavy 
weight. PC/FOCUS. 

PC/FOCUS is the num¬ 
ber one fourth-generation 
language, with its own 
powerful database sys¬ 
tem. It’s complete 
enough to create the com¬ 
plex reports and applica¬ 
tions that others can’t— 
without resorting to hard- 
to-learn procedural languages. 

With the PC/FOCUS window 
painter, you can do highly custom¬ 
ized, menu-driven applications, 
with help screens and overlaid 
windows. 

Using just a few words in the 
PC/FOCUS 4GL, you can put to¬ 
gether highly structured matrix 
reports that include imbedded 
data, row and column totals, and 
customized headings. You can 
create any standard financial 
report in your preferred format. 

And you can draw on as many as 
16 different files for one report. 

With the powerful PC/FOCUS 
shared-relational database sys¬ 
tem, you can report at a level of 
detail that would otherwise 
require a large computer. PC/ 
FOCUS can scan 500,000 rec¬ 
ords in less than three seconds. 

And you can access this 
power through a choice of user 




interfaces. A command mode lets 
the experienced user develop 
major applications quickly. A point- 
and-pick windowed interface lets 
|l| the casual user make a query— 

H or build a substantial 
■ application—using only the 

arrow keys and the enter key. 

What’s more, any applica¬ 
tion you develop in the 
FOCUS language can imme¬ 
diately be run on any of the 
larger computers supported 
by FOCUS. 

PC/FOCUS includes mod¬ 
ules for graphics, statistics, 
arid communications. And 
there are optional modules 
including EQL—an English 
language interface, 
spreadsheets with goal¬ 
seeking capabilities, and 
interfaces to dBASE and 
other PC database systems. 
There’s also a Multiuser 
version of PC/FOCUS that 
works with the major LAN prod¬ 
ucts. In a network, up to 32 users 
can access one database simulta¬ 
neously without record lockup. 
While PC/FOCUS maintains your 
data integrity. 

If you’ve got a heavyweight 
job to do, get some real muscle 

< from PC/FOCUS. Call 1-212-736- 
4433, Ext. 3700. Or write Infor¬ 
mation Builders, Inc., 1250 
Broadway, New York, 

N.Y. 10001. 


Information Builders, Inc. 
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shar 'a*bl, a. [A.Sax. scearu, a portion]: The ability to 
let everyone in your company have their own personal 
computing environment without having to buy hundreds 
of PCs. 


The dramatic improvement in personal pro¬ 
ductivity through the use of personal computers 
hasn’t come without a substantial price tag. 
Buying and maintaining a PC for every user can 
make a real dent in the data processing budget. 

But the simple fact is, 
the typical business PC 
is used less than 3 hours 
a day. 

Now there's a simple, 
economical way to get the 
most out of your existing 
PCs and give every user the 
personal computing envi¬ 
ronment they want. It’s 
called Personal Data Pac 
technology. From Tandon. 

This innovative technol¬ 
ogy consists of a portable 
30MB Winchester disk 
pack that is both small 
and rugged, called the Personal Data Pac, and 
an external drive receptacle called the Ad-PAC. 
The total package will cost you less than $1,000.00. 

Provide your users with Data Pac technology 
and several can share a single system. And 
still keep their personal data personal. PCs could 
even be configured differently for different 
applications. Users would simply work at the 
system that fits their needs. 

Installing an Ad-PAC is as simple as plugging 
the controller card into an expansion slot of 
any AT-compatible personal computer and con¬ 
necting the cable. The Personal Data Pac inserts 
into the Ad-PAC as easily as a VCR cassette. 


The Personal Data Pac provides the perfor¬ 
mance of a fixed Winchester: With an effective 
access time of less than 40 milliseconds, it 
has the fastest data throughput of any removable 
mass storage in recent tests. 

And removability 
doesn’t mean loss of reli¬ 
ability. The Data Pac can 
withstand up to 250G 
of shock—twice as much 
as other removable 
Winchesters—thanks to 
Tandon’s patented 
clamping mechanism 
which locks the heads 
away from the disk surface. 

If you still need addi¬ 
tional processing power 
after all your PCs are 
Ad-PAC equipped, Tandon 
has the answer. The 
Tandon PAC 286.. .a powerful AT-compatible unit 
with two built-in Data Pac receptacles. 

Find out how your PCs can become more 
shareable. See your Tandon dealer today or call 
us at 1-800-556-1234, Ext. 171 (In California 
1-800-441-2345, Ext. 171). 



We're redefining 

personal computing. 



The Tandon Ad-PAC 


GSA# GSOOK87AGS6049 OPT1 

Pricing and information correct at presstime. Tandon reserves the right to vary prices and specifications 
at any time without notice. Tandon is a trademark of Tandon Corporation. 
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SYSTEMS 

Two 25-MHz, 80386-based desktop mi¬ 
crocomputers are available from Ad¬ 
vanced Logic Research Inc. (ALR). 
The ALR FlexCache 25386DT Model 
R66 and Model 100 come standard 
with 1MB of 32-bit RAM (expandable to 
14MB with an optional memory-expan¬ 
sion board that features an automatic 
memory configuration requiring no 
switch setting). The ALR FlexCache 
25386DT hard-disk drive has an intelli¬ 
gent look-ahead caching controller that 
transfers data at 650 Mbps with 1:1 
interleaving. 

Model R66 features a 25-MHz 386 
with zero-wait-state memory; ALR’s ex¬ 
tended emulation 64KB cache system 
with a 66MB hard-disk drive (30-ms 



ALR FlexCache 25386DT 


access time); a high-performance con¬ 
troller with full-track buffering; a 1.2MB 
5.25-inch diskette drive (1.44MB 3.5- 
inch diskette drives are optional); and 
one serial port and one parallel port. 
Model 100 has the same features as 
Model R66, except that it comes with a 
100MB hard-disk drive. Model R66, 
$6,490; Model 100, $6,990. 

Advanced Logic Research Inc., 

9401 Jeronimo, Irvine, CA 92718; 
714/581-6770 
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An enhanced version of the Centaur II 
Mini, a multiuser, multiprocessor com¬ 
puter system that allows ASCII termi¬ 
nals to run DOS application programs 
under Novell’s Advanced NetWare 2.11, 
has been introduced by Data Voice 
Solutions Corporation. The Centaur 
II Mini supports as many as 28 simulta¬ 
neous terminal users and as much as 
628MB of disk storage. Optional fea¬ 
tures include a 32-bit 386 file processor 
and multiple application processors 
that run in parallel and can access DOS 
applications. 

Two application processor cards 
are available, and both can be installed 
in the same system. One card has a 
single processor with one terminal port 
and one serial port; the other contains 
four complete application processors 
(8086-compatible NEC V40 micropro¬ 
cessors), allowing access by four termi¬ 
nals simultaneously. The file and appli¬ 
cation processors are housed in a cen¬ 
tral chassis and communicate with each 
other over a high-speed parallel bus. 
IBM PC and PS/2 models can be con¬ 
nected to the Centaur II Mini to share 
system resources. The price for a five- 
prbcessor configuration supporting 
more than 20 switched users is from 
$25,000. 

Data Voice Solutions Corporation, One 
Newport Place, Suite 800, Newport 
Beach, CA 92660; 714/752-8181 

CIRCLE 302 ON READER SERVICE CARD 


CONNECTIONS 

A network-management system from 
Connect Computer Company pro¬ 
vides all essential tools to manage 
LANs, including Novell NetWare, 3Com 
3+, IBM PC LAN, and Banyan vines. 
Lanscope 2.1 offers the security, usage 
control, print spooling, and other net¬ 
work-management features of the ear¬ 
lier version; enhancements include in¬ 
creased security via the Lanscope Mas¬ 


ter Administrator Rights Systems 
(MARS), support for EGA and VGA, 
printer control via hot-key selection, 
increased support for three-part nam¬ 
ing, support for user-defined constants, 
and required entry of application soft¬ 
ware serial numbers. Other features 
include login tracking and reports, log- 



Lanscope 2.1 from Connect Computer Company 


ging data protection, and a transparent 
configuration manager. Lanscope 2.1 
includes a foundation module and 
other modules that can be added to 
the system. Price per server: Lanscope 
Foundation, $99; Menu System, $249; 
Audit Trail: Logging & Reporting, $249; 
Hot Key Utilities, $199; Turnstyle meter¬ 
ing system, $299. Lanscope Complete 
(includes all modules): one-server li¬ 
cense, $495; ten-server license, $395 
per server. 

Connect Computer Company, 9855 W. 
78th Street, Suite 270, Eden Prairie, MN 
55344; 612/944-0181 

CIRCLE 306 ON READER SERVICE CARD 

Telebit Corporation offers an internal 
modem board for IBM PS/2 Models 50, 
60, 70, and 80 that supports error-free 
asynchronous communications over 
ordinary telephone lines at transmis¬ 
sion speeds as high as 19,200 bps. The 
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Trailblazer Plus PS modem board from Telebit Corporation 


CompleteSNA from Network Software Associates 


Trailblazer Plus PS uses Telebit’s pat¬ 
ented technology, Packetized Ensemble 
Protocol (PEP), which enables the 
modem to divide the telephone band¬ 
width into hundreds of independent 
data channels and transmit data across 
the entire bandwidth of the telephone 
line. 

The Trailblazer Plus PS automati¬ 
cally adjusts its operating speeds and 
modulation schemes to operate with 
the existing installed base of 19,200- 
and 18,000-bps PEP modems and with 
low-speed CCITT Vllbis (2,400-bps), 
V.22 and Bell 212A (each 1,200-bps), 
and 103J (300-bps) modems. It is ad¬ 
dressable through any of the IBM 
Micro Channel architecture’s eight com¬ 
munications ports and supports the 
industry-standard command set. 

When faced with deteriorating line 
conditions, the Trailblazer Plus PS ad¬ 
justs its data rates in 100-bps incre¬ 
ments to avoid transmission rate drops 
found in conventional dial-up modems. 
Integrated support for Kermit, 

XMODEM, YMODEM, and UUCP (the 
AT&T UNIX system communications 
utility) allows increased speed in 
throughput and support for off-the-shelf 
software. Bundled with Hilgraeve Inc.’s 
HyperACCESS communications software, 
$1,295; without software, $1,195. 

Telebit Corporation, 1345 Shorebird 
Way, Mountain View, CA 94043-1329; 
800/TELEBIT; 415/969-3800 

CIRCLE 307 ON READER SERVICE CARD 

A communications software package 
that includes all the major IBM Systems 
Network Architecture (SNA) protocols 
has been announced by Network Soft¬ 
ware Associates Inc. Designed for 
use with the IBM PC and PS/2 models 
as well as laptops and compatibles, 
CompleteSNA permits switching be¬ 
tween interactive, batch, cooperative 
processing, and program-to-program 
communications. It allows the machines 
to communicate with each other and 


with minicomputers, mainframes, and 
LAN resources over SDLC, coaxial 
cable, and asynchronous links. The 
package provides support for the fol¬ 
lowing protocols: 3270, 3770/RJE, 
LU6.2/APPC, LUO, and SDLC. $1,495. 
Network Software Associates Inc., 

22982 Mill Creek, Laguna Hills, CA 
92653; 714/768-4013 

CIRCLE 305 ON READER SERVICE CARD 

A line of high-performance 386-based 
LAN servers in a tower configuration 
has been introduced by Univation 
Inc. All models of the LifeServer 
386/ST series use a 20-MHz Intel 386 
and offer a choice of 170MB, 310MB, 
or 600MB hard-disk drives. All of the 
servers are compatible with die IBM 
PC/AT and are shipped with Univation’s 



Univation’s LifeServer 386/ST LAN server 


Advanced LifeNet/386 fault-tolerant net¬ 
work operating system, featuring the 
advanced database engine architecture 
and the ability to run in protected 
mode and take full advantage of the 
386 code. The systems come standard 
with 2MB of RAM (expandable to 
16MB), two 5.25-inch diskette drives 


(choice of 360KB or 1.2MB), a 60MB 
streaming tape drive, and a mono¬ 
chrome monitor. 170MB, $18,170; 
310MB, $20,690; 600MB, $27,540. 
Univation Inc., 638 Gibraltar Court, 
Milpitas, CA 95035; 800/221-5842; 
408 / 263-1200 

CIRCLE 308 ON READER SERVICE CARD 

IBM Corporation has released IBM 
PC LAN 1.3, a licensed program that 
provides resource sharing of disk and 
print devices for interconnected IBM 
PC and PS/2 models over IBM Token- 
Ring or PC Networks. Enhanced func¬ 
tions include user login with encrypted 
passwords, LAN resource administra¬ 
tion, and an application-selector menu 
providing access to multiple servers, 
messaging, and on-line reference mate¬ 
rials. When running in requestor mode, 
IBM PC LAN 1.3 is supported by the 
OS/2 LAN Server 1.0. It is available in 
3.5-inch or 5.25-inch media. One-time 
license fee, $225; upgrade until April 
28, 1989, $90. 

IBM Corporation, 900 King Street, 

Rye Brook, NY 10573; 800/426-2468; 
800/447-4700for nearest dealer 

CIRCLE 304 ON READER SERVICE CARD 

PC communications and micro-to- 
mainframe linking software from Relay 
Communications Inc. has been en¬ 
hanced. relay Gold 3.0 now includes 
Adaptive Computer Technologies’ com¬ 
pression algorithm, CommPressor, for 
faster transfers and the ability to con¬ 
duct as many as 15 simultaneous com¬ 
munications sessions. Terminal emula¬ 
tions added to version 3.0 include IBM 
3101 character and block modes; VT- 
220; VT-240; 3278 models 2, 3, 4, 5; 
and 3279 Models 2 and 3. 

Script-language enhancements 
allow users to download data invisibly 
and directly import them into PC appli¬ 
cations without leaving the application. 
The product’s support for the PS/2 
Dual Async Adapter/A allows users to 
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Alarmcard security system RampagePlus/AlC board from AST Research 


take advantage of all eight communica¬ 
tions ports on IBM PS/2 computers. 
Other features include the ability to 
communicate at speeds as high as 
38,400 bps, support for IBM’s 101- and 
102-key keyboards, and the ability to 
completely reprogram the keyboard. 
Users can run relay Gold in resident 
mode with as little as 160KB of mem¬ 
ory. $295; upgrade, $75. 

Relay Communications Inc., 41 
Kenosia Avenue, Danbury>, CT 06810; 
800/847-3529; 203/798-3800 

CIRCLE 309 ON READER SERVICE CARD 


PERIPHERALS 

A method of discouraging PC theft is 
offered by Alarmcard. Its half-height 
add-in board, also named Alarmcard, 
has built-in motion sensors that sound 
a piercing battery-powered alarm when 
an unauthorized movement occurs and 
the power to the computer is off. A 
user-controlled password stored in bat¬ 
tery-protected hardware guards against 
nonuser access or alarm tampering. 
Software provided allows complete 
control of the device through menu 
options. The product also includes di¬ 
agnostics, an on-screen battery check, 
an alarm test, and the ability to control 
PC movement and data access on a 
centralized basis. Alarmcard is designed 
for use with the IBM PC, PC/XT, PC/AT, 
or compatibles, as well as the PS/2 
Models 25 and 30. $119.95. 

Alarmcard, 14700 N.E. 8th Street, 

Suite 205, Bellevue, WA 98007; 
206/747-0824 

CIRCLE 313 ON READER SERVICE CARD 

AST Research Inc. offers two ex- 
panded-memory/nuiltifunction boards 
featuring full EMS 4.0 hardware sup¬ 
port, including 32 sets of alternate 
mapping registers and direct memory 
access (DMA) paging. Rampage Plus/ 
286 operates in the IBM PC/AT and 


compatibles with bus speeds as fast as 
12.5 MHz; RampagePlus/MC is for use 
in IBM PS/2 Models 50 and 60. 

Both boards offer from 512KB to 
8MB of memory on one board. The 
memory is user-upgradeable in 512KB 
increments (using 256KB SIMMs) or in 
2MB increments (using 1MB SIMMs). 
Both boards are fully compatible with 
protected-mode software such as Micro¬ 
soft OS/2. Extended memory also can 
be used to create RAM disks and print 
buffers. Both boards offer optional 
piggyback I/O modules. Price of both 
boards: 0KB versions, $595; 512KB ver¬ 
sions, $895. I/O board: with two serial 
ports, $295; with one serial port and 
one parallel port, $245. 

AST Research Inc., 2121 Alton Avenue, 
Irvine, CA 92714; 714/863-1333 

CIRCLE 312 ON READER SERVICE CARD 

An automatic data backup and security 
system is offered by Fifth Generation 
Systems Inc. Consisting of an add-in 
board and software that installs in a PC, 
Counterpart can use a second hard¬ 
disk drive to make a mirror-image 



Fifth Generation System's Counterpart 


backup of all data that have been writ¬ 
ten on the first drive. In the continuous 
backup mode, Counterpart automati¬ 
cally and transparently records data on 
the second drive; upon failure of the 
first disk, it switches to the second one. 
Periodic or immediate backups also 
can be selected. Password security en¬ 
sures control over user access to dis¬ 


kette and hard-disk drives, data encryp¬ 
tion, and user-changed passwords. Price 
is not yet available. 

Fifth Generation Systems Inc., 11200 
Industriplex Blvd., Baton Rouge, LA 
70809-4112; 800/225-2775; 
504/291-7221 

CIRCLE 315 ON READER SERVICE CARD 

A 4MB extended-memory board for 
IBM PS/2 Models 50, 60, 70, and 80 is 
available from Computer Elektronik 
Infosys of America Inc. (CEI). The 
MicroFour board supports OS/2, 



MicroFour extended memory board from CEI 


Novell, XENIX, and DOS. It uses 1MB 
DRAM DIP memory chips, which are 
readily available and cost less than 
SIMMs. MicroFour can exceed the 
PS/2’s 2MB limit for expansion boards, 
using a technique that updates the 
CMOS memory of the PS/2 computer; 
stored configuration data are changed 
so that all memory is counted and 
made accessible when the computer is 
rebooted, including memory provided 
by other manufacturers’ expansion 
boards. MicroFour comes with an ex¬ 
panded memory (EMS 3.2) software 
driver that permits some programs to 
exceed the 640KB limit of DOS. $399. 
Computer Elektronik Infosys of America 
Inc., 512-A Herndon Parkway, 

Herndon, VA 22070; 800/322-3464; 
703/435-3800 

CIRCLE 310 ON READER SERVICE CARD 

National Design Inc. is shipping its 
Genesis 1024 and Genesis 1280 in¬ 
telligent, high-resolution graphics con- 
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Choosing the Right y 
Database Development 

System Just Got Easier. Vjr 

' . / 

dbj/ISTA HI Delivers High Performance / u .iM 
With No Hidden Costs. 


For database applications devel¬ 
opment, you want a system with 
performance, portability, and full 
functionality at a competitive 
price. But there's more to it than 
that. The long term costs assoc¬ 
iated with extended development 
schedules, frequent maintenance, 
excessive royalties, or the inability 
to handle complex data relation¬ 
ships are often overlooked. These 
hidden costs can be quite a shock 
after you have made a commit¬ 
ment and are midway through 
application development, or 
worse yet, in production. 

With dbJVISTA III from Raima, 
there are no surprises. It provides 
powerful database capability with 
tremendous overall cost savings. 
The heart of the system is 
db_VISTA, a high performance 
DBMS that uses B-tree indexing 
and the network database model 
file structure to minimize over¬ 
head and provide fast data access. 
Our SQL-based db_QUERY 
provides a relational view of the 
network structure, without sacri¬ 
ficing performance. And 
db_REVISE lets you easily 
redesign your database. The 
entire dbJVISTA III system is 
fault tolerant and complete source 
code is available. 


db_VlSTA III delivers 
continuous high performance 



Database size 


db_VlSTA HI provides 


Relational -► j 
DBMS / 

db_VlSTA III 

^ 


Design complexity 


dbJVISTA: High Performance DBMS 
Multi-user 

Fast data access: B-tree indexing, network 
database model, virtual memory disk caching 
Multiple Database Access 
Referential integrity 
Automatic recovery 
Record and file locking 
Database consistency check 
Easy-to-use interactive access programs 
Data Definition Language patterned after C 
db_QUERY: SQL-based Query 
Relational interface to db_VISTA databases 
Yields extraordinary performance 
Build ad hoc queries & reports 
db_REVISE: Database Restructure Program 
Redesign your database 
Converts existing data to revised design 
Upgrade remote end user locations easily 
Add WKS Library for Lotus 1-2-3 
Fast C interface to Lotus, dBASE and others 
Operating Systems: VMS, ULTRIX, UNIX 
System V, BSD 4.2, SunOS, QNX, XENIX, OS/2, 
MSDOS, Macintosh, MS Windows 
C Compilers: VAX, UNIX, XENIX, SunOS, 
Microsoft, Lattice, TurboC, LightspeedC, MPW 
LANs: NFS, 3Com, NetWare, LifeNet, Banyan, 
and any other MS-DOS NetBIOS-compatible 
LAN. AppleShare and network-independent 
versions also. 



Thousands of C programmers in 
over 50 countries worldwide have 
chosen Raima's dbJVISTAIII. 

Here are the reasons why: 

• Fast data access 

• Minimal data redundancy 

• C source code available 
Automatic recovery 

• Multi-user support 

• Portable to VMS, UNIX, 

OS/2, MS-DOS and 
Macintosh 

• SQL-based relational query 

• No royalties 

• Professional services 

• Superior support 

Maybe it's time that you checked 
out dbJVISTA III. Consider all the 
costs. It could be the easiest choice 
you ever made. 

CALL: 

l-800-db-RAIMA 

(that's 1-800-327-2462) 

Ask about the many other products 
and services Raima Corporation 
offers, including consulting, appli¬ 
cation development, and training. 

See us at ^ 

Booth 9607 Sahara Hotel 

Nov. 14-18, 1988 Las Vegas, Nevada 

TM 



CORPORATION 


Raima Corporation 3245 146th Place S.E., Bellevue, WA 98007 USA (206)828-4636 Telex: 6503018237 MCI UW FAX: (206)828-3131 In Texas call: (214)231-3131 
International: U.K.: (0992)500919 Germany: 07127/5244 Switzerland: (01)725 04 10 France: (1)47 72 77 77 Benelux: (02159)46 814 Sweden: (013)124780 


Finland: (90)42 051 © 1988 Raima Corporation 
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structure easily 

■ application 
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with ease 
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WatcJjdog audit-trail menu screen from Fischer International Systems 


Newer Technology's UMfile memory-expansion board 


trollers that are now bundled with 
MetawiNDOW/PREMiUM, an implementa¬ 
tion of Metagraphics Software Cor¬ 
poration’s MetawiNDOW graphics tool¬ 
kit. Using MetawiNDOW/PREMiUM in con¬ 
junction with the Genesis controllers 
allows MetawiNDOW users to execute 
graphics code 10 to 40 times faster 
without having to write special drivers 
for Texas Instruments’ 34010. Users can 
save memory by moving the MetawiN¬ 
DOW graphics subroutines and video 
images from the PC to the Genesis 
controller. Genesis 1024, $1,700 to 
$2,993; Genesis 1280, $2,995 to $3,995; 
MetawiNDOW/PREMiUM, $95. 

National Design Inc., 9171 Capital of 
Texas Highway North, Houston Build¬ 
ing, Suite 230, Austin, TX 78759; 
512/343-5055 

CIRCLE 316 ON READER SERVICE CARD 

Metagraphics Software Coiporation, 

269 Mount Hermon Road, P.O. Box 
66779, Scotts Valley, CA 95066; 
800/332-1550; 408/438-1550 

CIRCLE 317 ON READER SERVICE CARD 

An enhanced version of Fischer Inter¬ 
national Systems Corporation s 

data-security software for the IBM PC 
and PS/2 models and compatibles is 
available. Watchdog 5.0 integrates ID 
and password access control, automatic 
data encryption transparent to users, 
multiple file-access and user-permission 
levels, and audit trails for logging all 
system and user activity. Version 5.0 
features an execute-permission option 
that allows users to execute programs 
but prevents them from copying, eras¬ 
ing, or altering them. It also includes 
the data encryption standard (DES) al¬ 
gorithm, a menu-builder option, a util¬ 
ity profile that allows the system ad¬ 
ministrator to password-protect system 
files, and a defense against potential 
misuse of hard-disk utilities. $295. 

Watchdog Armor, a half-size card 
that works with the Watchdog software, 
controls system booting, requiring the 


PC to boot from the hard disk only. It 
also features a secure clock that is pro¬ 
tected from modification and a hard¬ 
ware form of the DES. $129. 

Fischer International Systems Corpor¬ 
ation, 4073 Mercantile Avenue, Naples, 
FL 33942; 800/237-4510; 

813/643-1500 

CIRCLE 314 ON READER SERVICE CARD 

A 16-bit memory-expansion board that 
offers the dual-performance benefits of 
multiple register EMS 4.0 support and 
high-speed, nonvolatile RAM disk has 
been announced by Newer Technol¬ 
ogy. Full multiple hardware register 
support allows the LIMfile board to 
run more than twice as fast as single¬ 
register-supported EMS 4.0 memory 
boards. LIMfile is available in volatile 
and nonvolatile versions. The nonvola¬ 
tile version includes onboard memory 
refresh, with connection to an optional 
external power supply. 

LIMfile can deliver as much as 
16MB (main board plus optional piggy¬ 
back board) in a single slot. The board 
is compatible with AT-bus systems op¬ 
erating at bus speeds from 6 to 24 
MHz. The board can be purchased in a 
ready-to-use soldered version or in a 
user-upgradeable socketed configura¬ 
tion. 0KB version, $790; 2MB version, 
$2,160; piggyback board, $300; 2MB 
upgrade kit, $1,330; external power 
supply, $260. 

Newer Technology, 1117 S. Rock Road, 
Suite 4, Wichita, KS 67207; 
800/678-3726; 316/685-4904 

CIRCLE 311 ON READER SERVICE CARD 


TECHNOLOGY 

A math coprocessor designed especially 
for 25-MHz systems based on the Intel 
80386 has been announced by Intel 
Corporation’s Personal Computer 
Enhancement Operation (PCEO). The 
25-MHz, 32-bit 80387-25 Math Copro¬ 


cessor processes numeric computa¬ 
tions as much as 50 times faster than 
25-MHz systems without a math copro¬ 
cessor, and it extends the 386 instruc¬ 
tion set to include trigonometric, loga- 



Intel PCEO’s 80387-25 math coprocessor 

rithmic, exponential, and arithmetic in¬ 
structions. The product installs easily 
into a socket on the system board of 
all 25-MHz 386 systems. $1,395. 

Intel Coiporation PCEO, Mail Stop 
C03-07, 5200 N.E. Elam Young Park¬ 
way, Hillsboro, OR 97124-6497; 
800/538-3373 

CIRCLE 301 ON READER SERVICE CARD 


SOFTWARE DEVELOPMENT 

Microsoft Corporation has unveiled 
Version 2.1 of Windows/286. In the 

IBM PC/AT and compatibles, this ver¬ 
sion provides as much as 50KB extra 
addressable memory when more than 
1MB of extended memory is available; 
for PS/2 models, the same extra mem¬ 
ory is achieved with 1MB. The en¬ 
hanced installation program automati¬ 
cally detects the user’s hardware con¬ 
figuration, such as the display, graphics 
card, and extended or expanded mem¬ 
ory configuration. Features include eas¬ 
ier installation, support for 128 printers 
and plotters, updated AST Rampage 
support to full EMS 4.0 specifications, 
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updated Intel Above Board support to 
full EMM specifications, and support for 
IBM 8514/A, Wyse 700, and Micro- 
Display System Genius displays. $99. 

An enhanced version of the 
Microsoft Windows Software Devel¬ 
opment Kit (SDK) also was intro¬ 
duced. The kit provides Windows de¬ 
velopers with tools for building graph¬ 
ics applications that run on Windows/ 
286 and Windows/386 and that can run 
under the OS/2 Presentation Manager 
with minor modifications. Windows 
SDK includes the Microsoft CodeView 
for Windows debugger, dialog and icon 
editors, the MAKE automated mainte¬ 
nance program, and comprehensive 
reference manuals. $500. 

Another product offered by the 
company is Microsoft COBOL 3.0, 
which supports the memory require¬ 
ments of mainframe applications, gen¬ 
erates code that runs 10 times faster 
than the previous version, and is com¬ 
patible with mainframe, minicomputer, 
and microcomputer COBOL dialects, 
including IBM’s mainframe COBOL 
compilers. Microsoft COBOL 3.0, which 
meets the ANSI standard for COBOL, 
comes with a complete set of develop¬ 
ment tools for the DOS and OS/2 ap¬ 
plications developer, including Micro 
Focus’s Animator debugger and the 
Microsoft Editor. $900; upgrade, $300. 
Microsoft Corporation, 16011 N.E. 36th 
Way, Box 97017, Redmond, WA 98073- 
9717; 800/426-9400; 206/882-8080 

CIRCLE 319 ON READER SERVICE CARD 

An enhanced release of Micro Focus 
Inc.’s compiler for OS/2 and DOS pro¬ 
gramming is available. Micro Focus 
COBOL/2 1.1 is equivalent to Micro¬ 
soft Corporation’s COBOL version 3.0; 
Microsoft licenses the COBOL compiler 
and Animator debugging tool in Micro¬ 
soft COBOL 3.0 from Micro Focus (the 
two companies have signed a strategic 
alliance agreement to develop and mar¬ 
ket COBOL application tools). COBOI72 


1.1 includes the COBOIV2 native code¬ 
generating compiler and Animator. 
Enhanced features include compile¬ 
time and runtime support for certain 
features of Microsoft COBOL 2.2; trans¬ 
parent handling of Microsoft file status 
values; file formats; and support for 
SELECT and OPEN LOCKING, .COB 
file-name extension, and Microsoft ex¬ 
tension routines. $900. 

Micro Focus Inc., 2465 E. Bayshore 
Road, Palo Alto, CA 94303; 
800/872-6265; 415/856-4161 

CIRCLE 320 ON READER SERVICE CARD 

A software program that analyzes the 
performance of hardware and software 
running under DOS has been an¬ 
nounced by Spirit of Performance 
Inc. For any set of measurement data, 
Personal Measure allows the user to 



Graph report generated by Personal Measure 


analyze the entire data set or data 
within a time interval or a single pro¬ 
gram. Personal Measure gives clear, 
concise reports in graph and table 
form that show which resources were 
used during the selected measurement 
interval and how much time the PC 
spent computing, accessing disks, wait¬ 
ing for keystrokes, printing, and using a 
communications line. 5.25-inch diskette, 
$69.95; 3.5-inch diskette, $74.95. 

Spirit of Performance Inc., 73 Westcott 
Road, Harvard MA 01451; 
508/456-3889 

CIRCLE 328 ON READER SERVICE CARD 


The generation of any type of code in 
any program language is possible with 
SoftCode, a program generator from 
The Software Bottling Company. 
SoftCode reads program templates to 
control what it generates, and it pro¬ 
vides a complete, fully documented 
Program Template Language. The tem¬ 
plates can be changed to personalize 
the code generated. SoftCode template 
sets are available for BASIC, Pascal, C, 
and dBASE; others are under develop¬ 
ment. SoftCode also includes a screen 
editor. With one template set, $195; 
additional template sets, $49 each. 

The Software Bottling Company, 6600 
Long Island Expressway, Maspeth, NY 
11378; 800/872-8787; 718/458-3700 

CIRCLE 322 ON READER SERVICE CARD 

An upgrade of the DOS enhancement 
shell and file manager from Peter 
Norton Computing is now available. 
Norton Commander 2.0 features 
built-in Lotus 1-2-3 and Symphony, and 
Ashton-Tate dBASE file viewers for 
browsing of spreadsheet and dBASE 
files. Also included is an asynchronous 
File Find feature that lets users view 
and change found files in a full-screen, 
scrollable window; 43-line EGA and 
50-line VGA displays; and directory-tree 
panels that can display a hierarchical 
directory tree in one panel and a file 
listing in the other. $89. 

Peter Norton Computing, 100 Wilshire 
Blvd., Suite 900, Santa Monica, CA 
90401; 213/319-2000 

CIRCLE 327 ON READER SERVICE CARD 

A completely integrated Ada program¬ 
ming support environment, IntegrAda 
has been introduced by Aetech Inc. 
This environment includes all of the 
tools required to design, code, com¬ 
pile, debug, and document code in ac¬ 
cordance with military specifications. 
Key features of IntegrAda include an 
on-line library management system; 
math, text, and console packages; mul- 
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PolyDoc:" The Source Code Documentation Compiler. 



Documentation: Critical 
But Often Overlooked 

Documenting source code is an 
important but often overlooked part of a 
software development project. It is com- ■ 
mon for members of the development 
team to tolerate a total lack of documen- f 
tation only to suddenly "discover" how 
important it is when the project is completed 
or when a programmer joins or leaves the 
team. The reason most teams don't document 
their code is that until now there has been no 
easy and convenient way to compile, access 
and share the documentation. Now, with 
PolyDoc, personal computer software develop¬ 
ment teams and entire organizations have an 
easy and practical way to document code. 

Compile Documentation 

PolyDoc can best be described as a "Documen¬ 
tation Compiler" because it assembles 
documentation directly from your source code. 
PolyDoc works by scanning source code and 
extracting explanations, or comments and code 
segments which the programmer has embed¬ 
ded in the source file. These components are 
then automatically compiled into a Project 
Documentation Library (PDL) and can be 
viewed on-line or printed at any time by 
members of the project team. 

Visually Navigate The Library 

A PDL is divided into sections that are visually 
cross-indexed so that information can be 
accessed via more than one "path" through the 
PDL. The Project Leader or Manager has com¬ 
plete control over how these sections and sub¬ 
sections are automatically organized. 

A Resource For The Workgroup 

To scan a document and compile the PDL, 
PolyDoc operates as a stand-alone application. 
Then, members of the team can have instant, 
read-only access to the PDL. They can visual¬ 
ly navigate the hierarchy of the PDL to view or 
print selected sections, or even the entire PDL. 
The ViewPrint program (which can be 
memory-resident or stand-alone) allows 
members of the workgroup — Programmers, 
Project Leaders, Managers, Quality Assurance 
Personnel and Technical Writers — to instantly 
access the PDL on a Local Area Network. The 
Network version of PolyDoc allows members of 
the workgroup to access the same PDL simul¬ 
taneously. Since PolyDoc will not modify 
source files, maintaining the integrity and 
security of source files is not a problem. 


Single User 

$199 

LAN 
5-User 

$597 



MS-DOS 


What Is Source Code Documentation? 

Source Code Documentation is any text that explains 
or defines how software functions, how it is made, or 
what it is intended to do. Typically, source code 
documentation includes a synopsis of what a section 
of code does and what effects it has. A PolyDoc PDL 
can also contain system and functions specifications, 
subsystems, module and function summaries, pro¬ 
gress reports, bug reports, even extracts from memos. 
In short, a PDL can include any document that needs 
to be consulted on a regular basis and kept as part of 
a project's permanent record. 

PolyDoc Benefits: 

• No Need For Separate Documentation Files 

• Readily Accepted By Programmers & Managers 

• Offers Companies A Standard Documentation 
Method 

• New Programmers Can Get Up-To-Speed On A 
Project Quickly 

• Team Can Share Documentation On Local Area 
Network 

• Increases Productivity During Specification, 
Coding, Debugging & Maintenance Phases 

PolyDoc requires MS-DOS Version 2.0 or later and 
runs on an IBM PC, XT, AT or compatible. DolyDoc 
uses 90K of RAM in memory-resident or stand-alone 
mode. A hard disk is recommended. 

30-Day Money Back Guarantee 

Single User Version $199. A Five-User Network 
Version is $597. Call for prices on larger networks. 

Credit Card Orders: 

1-800-547-4000 

Ask for Dept. PTJ 
Send Checks and P.O.s To: 
POLYTRON Corporation 
1700 NW 167th Place, Beaverton, OR 97006 
(503) 645-1150 - FAX: (503) 645-4576 


Quick Answers To 
Important Questions 

With a PDL in place for your project anyone can 
get immediate answers to questions like: "What 
does this function do?", "Which source file 
contains this module?", "Who wrote this 
function?" "What other existing functions 

( are related to it or do similar things?", "Is 
this a reported bug and who is fixing it?" 
"What does the specification document say 
about this particular feature?" 

Use on Existing Projects 

Because you can begin using PolyDoc on 
projects currently under development, team 
communication and programmer produc¬ 
tivity will be improved immedately. You can 
also use PolyDoc on any project because 
PolyDoc will scan and compile a PDL for source 
code written in ANY language. 

On-Line Help For 
Immediate Productivity 

PolyDoc is easy to learn, featuring a pull-down 
menu interface and instant context-sensitive 
help. Once you become proficient with PolyDoc 
you can bypass menus with accelerator keys. 

Comprehensive Manual 
With Tutorial 

The PolyDoc User's Manual contains practical 
examples of organizing a project. A compre¬ 
hensive tutorial gives you a step-by-step 
description of how a project is documented 
using PolyDoc. The tutorial follows a software 
project from initial design specifications 
through the maintenance phase of the software 
life cycle. 

Use PolyDoc With 
PolyMake & PVCS 

If you are already using PolyMake, or any other 
Make utility, to automate the building of a pro¬ 
ject's software, why not use it to automate the 
compiling of source code documentation as 
well. PolyMake can automatically invoke 
PolyDoc so any changed module will be 
scanned. This means your PDL will always 
reflect the current state of the project. To help 
provide an audit trail of the project, or if you 
wish to keep prior versions of your PDL, the 
POLYTRON Version Control System (PVCS) 
can store the differences between PDLs and 
then quickly reconstruct any prior version. 



POLYTRON 


High Quality Software Since 1982 
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DOS 4.0 (left) cmcl DOS 4.0 Technical Reference front IBM Corporation 


KnowledgeMan)2 from mdbs 

tiple-file code retrieval; full-color, full- 
featured editing; selectable function 
keys; Ada subprogram and package 
generation; Ada type generation; inter¬ 
active cursor error correction, and an 
interface to Ada Design Language 
(ADADL). $495. 

Aetech Inc., 380 Stevens Avenue, 

Suite 314, Solana Beach, CA 92075; 
619/755-1277 

CIRCLE 326 ON READER SERVICE CARD 

An easier-to-use version of IBM Cor¬ 
poration’s disk operating system, DOS 
4.0 offers a menu-driven user interface 
and support for large files and ex¬ 
panded memory. A DOS Shell that re¬ 
sembles the OS/2 Presentation Manager 
is an alternative to the DOS prompt. 
Menu selections are used to start up 
and use applications, access informa¬ 
tion and data in the file systems, obtain 
hard-copy output, and get help infor¬ 
mation. DOS 4.0’s support of large 
hard disks allows storage of files 
greater than 32MB, and expanded- 
memory support allows the user to 
address memory above 640KB and to 
run programs written to EMS 4.0. 

Other features include enhanced 
video/graphics support for printing of 
graphics screens, additional video¬ 
mode settings, and display of more 
than 25 lines of text. Introductory doc¬ 
umentation is included; the DOS 4.0 
Technical Reference is optional. 

With two 720KB 3.5-inch diskettes, 

$150; with five 360KB 5.25-inch dis¬ 
kettes, $150; upgrade, $95. DOS 4.0 
Technical Reference, $105. 

IBM also has released DOS 4.0 
and Windows Kit for PS/2, a starter 
set of applications based on Microsoft 
Windows/286, that includes word pro¬ 
cessing, spell checking, equation edit¬ 
ing, and graphing. $314. 

IBM Corporation,, 900 King Street, Rye 
Brook, NY 10573; 800/426-2468; 
800/447-4700 for nearest dealer 

CIRCLE 318 ON READER SERVICE CARD 


Programmers can run even the largest 
compilers from within an editor using 
brief 2.1 from Solution Systems Inc. 

This version can be swapped out of 
memory to disk or to EMS 3.2 or later 
with a single keystroke, allowing a 
choice of compilers. After compiling, 
the cursor positions at each syntax 
error, brief 2.1 includes a warnings- 



BRIEF 2.1 from Solution Systems 

only feature that points out potential 
trouble spots; faster searching; a pop¬ 
up menu for listing and selecting files; 
and bookmarks that allow tagging of as 
many as 10 different spots within files. 
$195; upgrades from version 2.0 and 
later, $35; from earlier versions, $60. 
Solution Systems Inc., 541 Main Street, 
Suite 410, S. Weymouth, MA 02190; 
800/821-2492; 617/337-6963 

CIRCLE 321 ON READER SERVICE CARD 


DATABASE MANAGEMENT 

Version 2.5 of KnowledgeMan/2, a 

relational database management system 
with fourth-generation decision support 
and application-development capabili¬ 
ties, is available from Micro Data Base 
Systems Inc. (mdbs). The product in¬ 
cludes enhanced debugging tools and 


screen-management capabilities, an 
SQL-compliant data dictionary, an on¬ 
line tutorial, and enhanced functions 
and environment controls. 

KnowledgeMan/2 includes decision- 
support capabilities: a report generator, 
business graphics, text processor, forms 
painter, natural language interface, and 
remote communications. $695. Up¬ 
grades for registered users: single-user 
version, $150; IAN version, $200. 

Micro Data Base Systems Inc., P.O. Box 
248, Lafayette, IN 47902-02487; 
800/344-5832; 317/463-2581 

CIRCLE 329 ON READER SERVICE CARD 

An enhanced version of Fox Software 
Inc.’s dBASE-compatible database man¬ 
agement system has been released. 
Foxbase+ 2.1 includes a completely 
integrated template system, including 
FoxView, FoxGen, and FoxCode mod¬ 
ules for preparing data-entry and edit¬ 
ing screens and compiling instructions 
into fast, compact code. 

An enhanced virtual-memory man¬ 
agement system writes Foxbase+ 2.1 to 
disk, automatically creates a view of the 
operating environment, and closes any 
open databases. The exact operating 
status present before calling one of the 
template programs is restored automat¬ 
ically when the template program con¬ 
cludes, allowing large memory-inten¬ 
sive programs to run from within 
Foxbase+ while ensuring data integrity. 
Foxbase+ 2.1, $395; Foxbase 4-/386 2.1, 
$595; Foxbase +/LAN 2.1, $595. Unlim¬ 
ited runtime versions: single-user and 
386 versions, $500; LAN multiuser ver¬ 
sion, $700. 

Fox Software Inc. 118 W. South Boun¬ 
dary, Perrysburg, OH 43551; 
419/874-0162 

CIRCLE 330 ON READER SERVICE CARD I miTimiii BS1 


The material that appears in Tech Releases 
is based on vendor-supplied information. 
These products have not been reviewed by 
the PC Tech Journal editorial staff. 
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ADVANCED 


REVELATION 


This wasn’t supposed to 
happen until the year 2000. 



A thrilling 
leap forward 
for database 


management 

Advanced 
Revelation™ 
brings remark¬ 
ably powerful 
tools, infinite flex¬ 
ibility and vastly in¬ 
creased productivity to the PC 
environment. 



Making it the developers’ choice 
when handling sophisticated net¬ 
work applications such as sales, 
personnel and asset management. 

Yet it’s simple enough for non¬ 
technical users to build applica¬ 
tions after one day’s training. 

As you read on you’ll see: with 
Advanced Revelation, database 
management is already 
everything you’d like 
it to be. 

Data 

Dictionary 
eliminates 
source code 

The gateway to 
Advanced Revelation’s 
power is our central, active 
data dictionary. It contains every¬ 
thing you need to define the 
attributes of each field and bring 
life to your applications. 

No other system has anything 
like it. When you change, add or 
delete fields, the dictionary remem¬ 
bers and records it for you. With¬ 
out programming or coding. 


Environmental Bonding™ 
improves all your existing 
capabilities 

Environmental Bonding brings 
Advanced Revelation’s powerful 
features to your existing applica¬ 
tions. 
Making 
your 
invest¬ 
ment in 

systems—PC based, Mini or Main¬ 
frame—provide even greater returns. 

Because for the first time, this 
breakthrough technology lets you 
use your existing information— 
read and write from other systems— 
with Advanced Revelation’s 
Application Tools. 

Seamlessly. Which means 
no disruptive data conversions, 
duplicate data or 
and time-consuming import/ 
export requirements. 

Variable Length Fields 
extend your flexibility 

With other DBMS’s, once. 
you define the number of 
characters in a field, it’s 
set in stone. 

Not so with Advanced 
Revelation’s variable length 
fields. Where you can en¬ 
ter virtually any number 
of characters into a field. 

Making it especially nice 
for text-oriented infor¬ 
mation. 

What’s more, variable 
length fields are only as 




long as the information they hold. 
Using an average of 40% less disk 
space than any fixed length system. 



Help is always near 

You can set the degree 
of on-line help you 
need with Advanced 
Revelation. From 
simple, context- 
sensitive help 
that automati¬ 
cally appears 
each time you 
enter a new tool or 
program. To no help 
whatsoever. 

Meanwhile, Revelation 
Technologies provides all the 
levels of help necessary for today’s 
business users. From our customer 
service hot-line. To our Advantage 
Programs for volume users and 
developers. 

It’s all part of the forward thinking 
our customers have come to rely on. 

Support. Technical innovation. 
Continuing commitment. 

So your wishes come true a lot 
sooner than you expected. 


Call Toll Free 

1 - 800 - 327-0216 



We think like you do. 


Two Park Avenue, New York, NY 10016 (212) 689-1000 3633 136th Place SE, Bellevue, WA 98006 (206) 643-9898 Note: Advanced Revelation is compatible with the IBM PC-AT, IBM PS/2 and other 
100% compatibles; it supports the DOS and OS/2 operating environments and all major PC networks. Advanced Revelation and Environmental Bonding are trademarks of Revelation Technologies Inc. 
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Intel announces 


Attempt 
file transfer. 




Announcing the first non-stop communications route sending a document as big as the NewYork phone book, 
between businesses anywhere in the world. Now your faxes or files can fly cross country. And you 

Intel’s Connection Coprocessor” can still be zooming around in your flight simulator. Or 

It’s a whole new way to send and receive programs, writing that letter to your biggest account. Or recalculating 

files, text, graphics and electronic messages. Not just your spreadsheets for tomorrow’s meeting. Without 
between PCs, but with fax machines as well. interruption or downtime. 

The Intel Connection is a new ST And when you fax, there are no 

communications coprocessing board BS^JConnection Coprocessor more stopovers at the printer, or 
that frees your PC from the task of cooling your heels in line at the fax 

machine. Because Connection lets you 
do everything without leaving your PC. 
And when you send files directly to 

©1988 Intel Corporation. Connection Coprocessor is a trademark of Intel Corporation. Wordfcrfect is a registered trademark ofWordPerfect Corp. AshtonTate is a registered trademark of AshtonTate Corporation. Borland is a registered 
Microsoft is a registered trademark of Microsoft Corporation. *CAS (DCA/lntel Communicating Application Specification.) 


communicating. 

Which means you can work on your 
computer non-stop—even while 





























Resend document, 
cross fingers, 



Work through 
lunch to make up 
for lost time. 


Finally, you send, 
but FAX line is busy. 


another Connection-equipped PC,you won’t have to fiddle 
around with modem parameters or protocols. Because the 
Connection Coprocessor sets them for you. At 9600 bps. 

Best of all, Connection supports CAS fa new 
communication standard that is supported by major 
software and hardware developers like Ashton-Tatef 
Borlandf DCAf Microsoft?and WordPerfect® Which 
means you can send, for example, a word processing 
file to your London office, without ever exiting your 
WordPerfect program. 

You just send the document directly from your 
application.That’s it.There isn’t any complicated 


communications software to learn. 

And everything is backed by toll-free technical 
support and a five-year warranty from Intel. 

So what are you waiting for? Call 800-538-3373 now 
for a free demo disk. 

Because with Intel’s Connection Coprocessor, 
communication is really going to take off. 

iny 
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COVER SUITE: 
DEVELOPING 
FOR CD-ROM 



Although CD-ROM delivers portable data storage-and- 
retrieval capacityfar greater than any other media for the PC, 
it creates a new set of challenges for the systems developer. 


LINDA W. HELGERSON and FRED P. MEYER 


P roducing a CD-ROM is a huge 

undertaking. The process requires 
a great deal of planning, analysis, 
and manipulation of data to produce 
the read-only-memory compact disks 
that users find eminently easy to use. 
This is a growing industry, though, and 
production costs have come down 
gradually since the technology first 
came on the scene in 1985. Further, 
owners of data sets who are contem¬ 
plating the use of CD-ROMs can choose 
the tasks they will perform themselves 
and those they will relinquish to one 
of the many data-preparation compa¬ 
nies around the country. 

Adapted from the now well-estab¬ 
lished CD audio technology, CD-ROM’s 
most attractive feature is its size advan¬ 
tage over conventional storage-and- 
retrieval media. Each CD-ROM holds 
about 600MB of data. The same data 
that require 4,222 yards of shelf space 
for books (not to mention the obvious 
headache of finding the information 
within) require only 1.3 yards for CD- 
ROMs—with their automated search- 
and-retrieval methods (see the second 


article in this suite, “In Search of CD- 
ROM Data,” Linda W. Helgerson and 
Harvey G. Martens, p. 66). 

The most obvious restriction of a 
CD-ROM is that it is a read-only me¬ 
dium: data are encoded onto a glass 
master disk at a manufacturing facility 
and cannot be “replaced” on the disk 
once it is mastered. Duplicate disks are 
produced from the master, much like a 
standard printing operation. 

Most CD-ROMs are designed for a 
specific user group, and all aspects of 
production are based upon user re¬ 
quirements. Developers considering 
such a project can answer some basic 
questions about their data sets and tar¬ 
get audience to arrive at a decision. 
CD-ROM is not the answer for all pub¬ 
lishing ventures, but for many projects 
that require the economic distribution 
of large, stable quantities of digital data, 
CD-ROM has no equal. 

To determine whether CD-ROM is 
appropriate for a project, consider the 
following questions, in order: 

1. What is the overriding requirement 
for the data set: archiving, dissemi¬ 


nation, or a combination of the two? 
If your overriding requirement is 
data dissemination, then CD-ROM is 
a strong contender. 

2. What kind of information do you 
wish to archive and distribute: ana¬ 
log or digital data? If you are dis¬ 
seminating digital data—text, audio, 
graphics, video—then CD-ROM be¬ 
comes an even stronger contender. 

3. How much information do you wish 
to archive or distribute: kilobytes, 
megabytes, or terabytes? If you want 
to disseminate between 100MB and 
663MB of digital data, then CD-ROM 
is probably the most efficient and 
economical means. 

4. What type and how stable is the in¬ 
formation that you wish to archive 
or distribute: is it transaction- 
oriented, archival, or periodically 
updated? If you have relatively stable 
digital data—updated monthly, quar¬ 
terly, or annually—then CD-ROM 
really begins to stand apart. 

5. What is your budget to archive or 
distribute this information? If you 
want to disseminate stable quantities 
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CD-ROM PUBLISHING 


of digital data in the most economic 
manner, then CD-ROM is probably 
the only answer. 

The answers to these questions can 
lead to very different choices for ar¬ 
chiving, publishing, and distributing in¬ 
formation. No one publishing medium 
is appropriate for all applications, not 
even one as attractive as CD-ROM. 

CD-ROM applications fall into two 
general categories. In the first are 
stand-alone, information-retrieval sys¬ 
tems, designed not only to distribute 
the information but to provide a means 
of accessing it on the CD-ROM. Such a 
disk contains not only the data, but 
also the indexing structures that enable 
efficient access. For the second cate¬ 
gory, distribution, not retrieval, is a pri¬ 
mary goal. Here, the CD-ROM is a dis¬ 
tribution medium for data meant for 
downloading to magnetic media; its 
contents are primarily data with limited 
indexing. Each category has different 
criteria for determining an application’s 
suitability to the CD-ROM medium. 

Development of a CD-ROM title 
involves many interrelated tasks (see 
figure 1), and all operations must be 
coordinated. An initial analysis of re¬ 
quirements guides all decision-making 
during development. If the intended 
audience is, for example, architects and 
construction engineers, then the type 
of data, the indexing structure, the 
search-and-retrieval techniques, even 
the user interface, will differ from 
those developed for an audience of 
professional researchers, high-school 
students, or financial analysts. Develop¬ 
ers working on the design and produc¬ 
tion process become translators— 
intermediaries of the requirements— 
and their work depends upon and 
stems from the criteria for a specific 
CD-ROM application. 

Potential CD-ROM publishers de¬ 
velop requirements analyses by consid¬ 
ering market research or user needs, 
examining competitive CD-ROMs or 
other media products, and becoming 
familiar with distribution channels 
(which often suggests how to price and 
position a product). The capabilities of 
one application may place it in the 
$10,000-and-up range; such a product 
has considerably different requirements 
from one priced less than $200. Re¬ 
quirements analyses are equally impor¬ 
tant for products aimed at internal and 
external buying markets. 

The data set itself may require 
some preliminary manipulation. The 
material should be as clean—that is, 
up-to-date and free of repetition—as 
possible to make the best use of disk 


space. In addition, the data must be in 
machine-readable format, which could 
mean rekeying, scanning, or reformat¬ 
ting (if, for example, typesetting codes 
are embedded in the data). Also, con¬ 
sider who will perform these tasks— 
they could be done either in-house or 
contracted to an outside firm. 

THE APPROPRIATE FORMAT 

Based on the outcome of the require- 
' ments analysis, four factors determine 
whether CD-ROM is an appropriate 
publishing and distribution format: the 
potential publisher’s goal, the charac¬ 
teristics of the database, the informa¬ 
tion requirements of the end user, and 

0 / all the reasons why a 
potential CD-ROM might not 
proceed, the cost of convert¬ 
ing data to machine-read¬ 
able format looms largest. 


die hardware requirements of the tar¬ 
geted end-user market. The “right” 
combination of these reasons will com¬ 
pel a publisher to consider CD-ROM as 
an alternative or replacement data- 
distribution medium. 

Although profitability seems a 
likely impetus in any case, other moti¬ 
vations can be more important: encour¬ 
aging long-term competitiveness, mov¬ 
ing into new markets with enhanced 
goods and services, increasing the life 
cycle of a database product. 

Even when profit is possible, other 
reasons may oblige a developer not to 
pursue CD-ROM as the publishing vehi¬ 
cle. Of all the reasons why a potential 
CD-ROM might not proceed, the cost 
of converting data to machine-readable 
format looms largest. Such costs can 
exceed those for production hardware/ 
software and manufacturing combined. 

Yet, even with the costs of data 
conversion, producing CD-ROMs is very 
worthwhile. The per-unit costs are less, 
sometimes by a substantial margin, 
than alternative forms of data distribu¬ 
tion. This factor favors CD-ROM pub¬ 
lishing, especially when it is backed up 
by ‘other determinants—a large quan¬ 
tity of data, a minimum of perhaps 100 
internal user sites or 500 highly proba¬ 
ble buyers, a relatively stable and avail¬ 
able set of data, database updates that 
are easily accomplished on a regular 


basis, and easy access to the data. How¬ 
ever, the cleanliness of the data is im¬ 
portant in any case. 

HAVING DECIDED. . . 

When you have determined that CD- 
ROM is an appropriate medium for 
publishing your data, and you have 
converted the data into machine-read- 
able form, the next step is to structure 
the data into an image of its final form 
on the optical disk. Typically, this re¬ 
quires sorting, merging, indexing, and 
laying out the file and directory 7 struc¬ 
ture of the database. The tools for per¬ 
forming these tasks are called author¬ 
ing and premastering systems, and they 
are commercially available for a variety 
of environments. (The sidebar “CD- 
ROM Authoring/Premastering Systems” 
on page 57 lists several companies that 
offer CD-ROM preparation environ¬ 
ments for the PC.) 

With rare exception, today’s CD- 
ROM applications are destined for mi¬ 
crocomputers, so it would seem rea¬ 
sonable to develop these applications 
on the target machine. But this ap¬ 
proach presents one inherent problem. 
In standard configurations, microcom¬ 
puters simply do not have the re¬ 
sources or the operating-system soft¬ 
ware to support the large data-set ma¬ 
nipulations that are required in a CD- 
ROM production environment. For ex¬ 
ample, most versions of DOS do not 
permit a file size greater than 32MB. 

The file structures in microcom¬ 
puter operating systems were designed 
to provide random access to files of 
modest size, not sequential access to 
files with sizes in the hundreds of 
megabytes each. To solve this problem, 
you could develop the application on a 
minicomputer or mainframe—the end 
product is the same—or you can equip 
the microcomputer with specialized 
hardware and software to support CD- 
ROM development. 

Fortunately, processing power is 
not an issue. Microcomputers offer the 
raw processing power found in much 
larger, more expensive computers. For 
example, a sample task to sort and 
merge 150MB of data destined for CD- 
ROM took 4.7 hours on a Compaq 
Deskpro 386, while a Burroughs 7900 
mainframe did it in 30 minutes. The 
microcomputer took nine times 
longer—about one order of magni¬ 
tude—but the cost of the machine is 
several orders of magnitude less than 
the mainframe. This trade-off (more 
time for less cost) is enough to recom¬ 
mend the microcomputer as a platform 
for CD-ROM data production. 
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FIGURE I: Steps in Producing a CD-ROM 


MARKETING DESIGN PRODUCTION DATA 



Many of the activities shown are similar to those in the production of any information-based product, such as a book or a 
computer program. Other activities, especially those dealing with producing the master, are specific to the CD-ROM medium. 
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Source: Diversified Data Resources Inc. Copyright 1988 Diversified Data Resources Inc., Falls Church, Virginia. All rights reserved. 





























































































































































While dBASE Promises Y)u The Moon, 

Clipper Delivers. 


Right now, while others dream about 
the database of the future, you can be 
using it today to create applications of 
unparalleled sophistication. With Clipper " 

— the most powerful and complete 
database development system for PCs. 

Open the Clipper box and you’ll 
find the enhancements dBASE* has been 
promising. And some it hasn’t. 

Such as: a remarkable development 
language that takes you way beyond 
dBASE* emulation, with enhanced commands and entirely new 
language extensions. A unique open architecture which gives 
you the flexibility to create and easily integrate user-defined 
functions in C, Assembler, Clipper, and still other languages. 
The speediest-ever dBASE compiler, yielding applications up 
to 20 times faster. And that’s just for starters. 

Clipper also provides the most capable menu-driven 
debugger to be found anywhere, as well as half a dozen 
modifiable utilities to further reduce development time. 

There’s source code security, too, plus sophisticated 
record and file-locking capabilities that make networking 

Copyright © Nantucket Corporation. 1988. All rights reserved. 

Nantucket and Clipper are registered trademarks of Nantucket Corporation. dBASE is a registered trademark 
and dBASE III PLUS and dBASE IV are trademarks of Ashton-Tate Corporation. 


applications easier to create. 

And once you have created them, 
Clipper gives you an equal measure of con¬ 
trol over distribution by creating .EXE 
files — there are no runtime modules, 
licensing or royalty fees, or additional soft¬ 
ware requirements. You can even add 
stations to a network without adding to 
your costs. 

All of which adds up to the 
most powerful and flexible database 
development system today. 

Why settle for the moon when you can reach for the stars? 
Call (213) 390-7923 today, and we’ll send you a free demo 
diskette and a very informative booklet, Developing and 
Compiling in Clipper. The dBASE development system that’s 
not just one small step.. .but a giant leap forward in pro¬ 
gramming power. 

Clipper® 

Nantucket Corp., 12555 W. Jefferson Blvd., Los Angeles, CA 90066 
Telex: 650-2574125 Fax: 213-397-5469 



Clipper* 

8695* 
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A true compiler 
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User-defined 
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Execution Speed 
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Integrating the right storage de¬ 
vices and software into the hardware 
platform is the key. An acceptable au¬ 
thoring system should provide the en¬ 
vironment outlined below. 

STORAGE DEVICES FOR CD-ROM 

A CD-ROM production environment 
requires a large magnetic hard disk 
(1GB to 4GB) that can be logically par¬ 
titioned, independent of physical disk 
boundaries. This allows the develop¬ 
ment environment to be target-machine 
independent—the CD-ROM database 
will run under DOS, UNIX, or other 
operating system. 

Ideally, the storage system should 
be able to hook up to these different 
operating systems simultaneously, per¬ 
haps even acting as a file server on a 
high-speed network so that multiple 
projects or individuals can access dif¬ 
ferent data sets. The multimegabyte 
data files typically recorded on CD- 
ROM can make it impossible for one 
person to complete the editing task in 
an acceptable time frame. Making data 
accessible through more microcomput¬ 
ers permits task sharing. 

The hard-disk drives integrated 
into a CD-ROM production environ¬ 
ment must offer higher reliability than 


standard drives because the huge 
amount of data involved increases the 
chance of error. On a standard PC, data 
verification typically is turned off so 
that all writes are “blind.” You assume 
that the data are written correctly by 
the fact the system does not return an 
error—but this assumption could be 
faulty because the system returns only 
die most catastrophic errors. 

Generally speaking, one 20MB 
hard disk in one hundred has a bad 
byte—a byte that is read back differ¬ 
ently than it was written. This is an ac¬ 
ceptable error rate in the application 
world. However, this same probability 
translates into one in three CD-ROMs 
(assuming that each disk has a 600MB 
database) having a bad byte, which is 
not acceptable. Software that automati¬ 
cally verifies data blocks and reassigns 
any that are in error is the answer. 
Once a block is written, it is reread to 
ensure its readability; if it is not read¬ 
able, the block is marked as perma¬ 
nently inaccessible and the data are 
written to a different area on the disk. 

A CD-ROM production environ¬ 
ment must produce disks with a file 
structure that die target machine can 
read. That structure is likely to be ei¬ 
ther a High Sierra Group (HSG) file 


structure or the International Standards 
Organization (ISO) 9660 file structure, 
the version of the HSG standard ap¬ 
proved by the ISO (see the accompany¬ 
ing sidebar, “A Tree Grows in the High 
Sierra,” p. 58). 

According to CD-ROM mastering 
facilities, more than 95 percent of the 
data-set tapes earmarked for CD-ROM 
adhere to either HSG or ISO 9660 file 
structures. These two standards ensure 
that die data contained on the CD-ROM 
can be read across different operating 
systems and drives. 

Accessing an HSG partition under 
DOS requires the Microsoft CD-ROM 
Extensions, a set of device drivers and 
terminate-and-stay-resident utilities that 
make the CD-ROM drive appear to 
DOS as a high-capacity block device. 
Vendors of CD-ROM drives license the 
extensions from Microsoft, adapt them 
to their hardware, and, typically, bun¬ 
dle them with their drives. 

The authoring system should allow 
the integration of the hard-disk drives 
so they appear as one physical mass- 
storage device that belongs to the op¬ 
erating system. Next, this hard-disk 
storage must be separated into at least 
two partitions: a host operating system 
and a CD-ROM that conforms to some 
version of the HSG standard. 

CD-ROM development under DOS 
requires circumventing the 32MB disk- 
size limitation so that the image of an 
entire 600MB CD-ROM can be kept in 
one DOS partition. Once the limit is 
gone, you can manipulate the entire 
CD-ROM data set with standard DOS 
commands and commercially available 
data-management packages, provided 
such programs can handle the volume 
of data typical to CD-ROM data sets. 

Using a DOS partition that is the 
same size as the target machine en¬ 
ables you to develop the CD-ROM in 
an environment similar to the one in 
which the disk eventually will be read. 
In addition, the DOS partition serves as 
a staging area for the data while they 
are structured into the format that the 
HSG standard requires. 

Certain limitations of the HSG for¬ 
mat suggest that it is easier to manipu¬ 
late the data in a DOS partition and 
then move them to an HSG partition. 
The HSG format is unusual among file 
systems because, for obvious reasons, 
file-write operations have not been de¬ 
fined or implemented. Furthermore, 
the directory structure and file alloca¬ 
tion tables do not contain the informa¬ 
tion necessary to regulate the addition, 
removal, and replacement of a file or 
directory. The absence of these facili- 


CD-ROM AUTHORING/PREMASTERING SYSTEMS 


Following are companies and the 
products they offer as CD-ROM au¬ 
thoring and premastering systems. 
These products have not been tested 
by PC Tech Journal , and this list is 
provided only as a sampling of the 
CD-ROM industry. 

Advanced Graphic Applications Inc. 

90 5th Avenue 

New York , NY 10011-7696 

212/337-4200 

discus 1000 

DISCUS 2001 

Crowninshield Software Inc. 

1105 Commonwealth Avenue 
Boston, MA 02215 
617/787-8830 
MediaBase 

Dataware Inc. 

2 Greenwich Plaza, Suite 100 
Greenwich, CT 06830 
203/622-3908 
CD AUTHOR 

Meridian Data Inc. 

4450 Capitola Road, Suite 101 
Capitola, CA 95010 


408/476-5858 
CD Master 
CD Publisher 

Optical Media International Inc. 

485 Alberto Way 
Los Gatos, CA 95032 
408/395-4332 
deskTOPiX 
macTOPiX 

TOPiX CD-ROM Premastering/ 
Encoding System 
TOPiX Software 

OWL International Inc. 

14218 N.E. 21st Street 
Bellevue, WA 98007 
206/747-3203 
Guide Library System 

Reference Technology Inc. 

(Authorized U.S. distributors for 
Elektroson Engineering Consul¬ 
tants B.V. of the Netherlands) 

5700 Flatiron Parkway 
Boulder, CO 80301 
303/449-4157 

CD-Simulator Level 1 Software 
CD-Simulator Level 2 Software 

—Linda W. Helgerson 
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A TREE GROWS IN THE HIGH SIERRA 


A proposal for the logical file struc¬ 
ture of a CD-ROM was developed by 
a group of companies meeting at the 
High Sierra Casino in Lake Tahoe, 
Nevada, in 1985. The original partici¬ 
pants in what became known as the 
High Sierra Group (HSG) were Apple 
Computer, Digital Equipment Corpo¬ 
ration (DEC), Hitachi, Microware Sys¬ 
tems, Microsoft, Philips, Reference 
Technology, Sony, 3M, TMS, Video¬ 
tools, Xebec, and Yelick. 

The group’s intent was to define 
a file system that would be tailored to 
the characteristics of the optical read¬ 
only medium, yet would still be ac¬ 
ceptable to a wide range of operating 
systems running on a variety of com¬ 
puter hardware. Their work—which 
became known as the HSG pro¬ 
posal—was then submitted to the In¬ 
ternational Standards Organization 
(ISO). After some minor modifica¬ 
tions and enhancements were made, 
the HSG proposal was adopted in late 
1987 as ISO standard 9660. For the 
purposes of discussion, the final ISO 
standard is identical to the original 
HSG proposal. 

The standard describes the orga¬ 
nization of the physical structure of a 
CD-ROM (defined by its creators, Phil¬ 
ips and Sony) into a logical structure 
of files and directories. The file orga¬ 
nization is similar to the tree-struc¬ 
tured disk directories in DOS and 
UNIX but differs in some respects 
due to the characteristics of the me¬ 
dium. The following is a summary of 
the file structure (for a full descrip¬ 
tion, see “Patterning CD-ROM,” Peter 
Jansson, July 1987, p. 162). 

The data area of a CD-ROM be¬ 
gins with a volume descriptor that 
contains pointers to two directory ta¬ 
bles (see the figure at right). One 
table is the root directory, which 
forms the base of the tree structure. 

As in DOS and UNIX, the root direc¬ 
tory and each lower-level subdirec¬ 
tory can contain entries that define 
the location of files and additional 
subdirectories. The difference here is 
that CD-ROM allows no more than 
eight levels of directories. 

In a tree-structured scheme, 
reading a directory located n levels 
below the root requires at least n 
disk seeks. Given the slow seek time 
of a CD-ROM, this is often unaccept¬ 
able. Therefore, the HSG proposal es¬ 
tablishes a more direct way of finding 
a directory at any level. The second 


table pointed to by the volume de¬ 
scriptor is the path table , which gives 
the physical location of every direc¬ 
tory on the disk. The path table is 
designed to be read into RAM and 
kept there through all activity on a 
particular CD-ROM disk. 

In effect, the disk contains two 
superimposed directory structures: a 
hierarchical structure defined by the 
root directory and its children, and a 
two-level structure defined by the 
path table. At any given point, die sys¬ 
tem provides two possible paths for 
finding a directory. Getting to a child 
of the current directory is most effi¬ 
cient through the tree structure, while 
accessing a directory contained else¬ 
where in the structure is most effi¬ 
cient through the path table. 

The other distinguishing charac¬ 
teristic of the HSG standard is its dual 
encoding of numeric data in the di¬ 
rectories. To facilitate the processing 
of directories by a variety of operat¬ 
ing systems, all multibyte numeric val¬ 
ues (for example, sector addresses 
and sizes of directories and files) are 


recorded twice, once with the least 
significant byte first (as used by most 
microcomputers) and again with the 
most significant byte first (as required 
by minicomputers and mainframes). 
This duplication improves the perfor¬ 
mance at the expense of disk ca¬ 
pacity—a reasonable trade-off, given 
the large capacity and slow response 
time of a CD-ROM. 

Although similar in concept to 
the DOS directory structure, the High 
Sierra format reflects some fundamen¬ 
tal differences arising from the read¬ 
only nature of the underlying me¬ 
dium. For example, no provision is 
made for adding file names to direc¬ 
tories or for dynamic growth of files 
into noncontiguous extents. There¬ 
fore, it is not feasible to develop CD- 
ROM databases in an HSG structure 
imposed on magnetic media. Instead, 
files must be assembled in a dynamic 
read/write environment and trans¬ 
ferred only after all data are entered 
and the relative positions of the files 
are established. 


—Ted Mirecki 

FIGURE: ISO9660 CD-ROM Directory Structure 



Any directory in the structure can be reached either by traversing the tree begin¬ 
ning at the root directory (as in DOS and UNIX) or directly by means of the path 
table. The latter method minimizes disk seeks for directories at lower levels. 
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FIGURE 2: Labeling Nine-track Tape 



Nine-track reel-to-reel tape formats are standardized on virtually all minicomputers and mainframes regardless of manufacturer. 
ANSI and IBM formats follow the same layout but use different character codes: ASCII on ANSI tapes, EBCDIC on IBM tapes. 


ties causes problems when files and 
directories must be updated during 
development. 

In addition to the DOS and HSG 
partitions, the CD-ROM developer 
might create a user-defined file access 
method (UDFAM) partition, which emu¬ 
lates direct access to the CD-ROM with¬ 
out benefit of file structure. Essentially, 
this partition contains the raw structure 
of a CD-ROM. It supports direct, sec- 
tor-by-sector addressing of the 330,000- 
plus, 2,048-byte sectors on a CD-ROM. 
Thus, the developer controls the layout 
of the disk image and is responsible 
for specifying the location of the data. 

A CD-ROM production environ¬ 
ment also requires a reel-to-reel nine- 
track magnetic tape drive system. Al¬ 
though nine-track tape has been 
around computing for nearly three 
decades, in the microcomputer area, 
streaming-tape cartridges and high- 
density diskettes typically perform 
backup functions otherwise associated 
with reel-to-reel. 

CD-ROM changes this scenario 
because more than 85 percent of all 
information earmarked for CD-ROM 
originates on a mainframe or minicom¬ 
puter, so a tape drive is required to 
download the data into the PC-based 
authoring system. No other established 
electronic technology provides the 
large storage capacity, high data-transfer 
rates, low error rates, machine inter¬ 
changeability, and inexpensive media of 
nine-track tape systems. On the other 
end of the process, the output of the 
authoring system is usually put on tape, 
because nearly all CD-ROM mastering 
facilities depend on nine-track tape as 
their input medium. 

The most common formats for 
data on magnetic tape are IBM unla¬ 
beled, ANSI labeled, and IBM labeled 


(see figure 2). An IBM unlabeled tape 
is one in which the data sets (the IBM 
mainframe term for files) are separated 
by tape marks —also called file 
marks —which are lengths of tape writ¬ 
ten with a reserved magnetic pattern 
that is not used for recording user 
data. Two consecutive tape marks after 
the last file indicate the end of the 
reel. This format provides no informa¬ 
tion concerning file names, data for¬ 
mats, and whether a series of files ex¬ 
tends over multiple reels. 

An ANSI-labeled tape begins with 
a volume label formatted according to 
ANSI-standard X3L5/85-39T. Among the 
information in this label is the volume 
identifier and whether the volume is 
part of a multivolume set. The header 
preceding each file gives its name and 
format (fixed or variable records, rec¬ 
ord length, and block size). The file 
trailer indicates whether this is the end 
of the file or the end of the volume, 
with the same file continuing into the 
next volume. 

The ANSI file name carried in the 
file header consists of 17 characters. 
Two methods are available for convert¬ 
ing ANSI file names to DOS names. In 
the first, the download software uses 
the ANSI name if it is acceptable to 
DOS and notifies the user with an 
error code if it is not. In the second 
method, each ANSI file is displayed as 
it is read and the user is prompted to 
enter a DOS name. 

An IBM-labeled tape coincides ex¬ 
actly with an ANSI-labeled tape, except 
that all labels and data are written in 
EBCDIC, the character-encoding 
scheme used on IBM mainframes, 
rather than in ASCII. EBCDIC defines 
256 characters using an eight-bit code, 
while ASCII has 128 seven-bit charac¬ 
ters. Downloading an IBM-format tape 


to a DOS system requires translating 
from EBCDIC to ASCII; how this is 
done depends on whether the reverse 
translation needs to be performed. 

In a straight EBCDIC-to-ASCII 
translation, the EBCDIC characters that 
do not map directly to ASCII are out¬ 
put as either blank or binary zero. This 
method results in a straightforward 
ASCII file with all printable characters, 
but it loses some information and 
makes it impossible to translate the file 
back to its original form. The alterna¬ 
tive method, EBCDIC/FOX-to-ASCII 
translation, represents EBCDIC charac¬ 
ters without counterparts in standard 
ASCII with the high-order extended 
ASCII characters defined by IBM for the 
PC. The resulting ASCII file contains 
some high-order graphics characters, 
such as the accented letters and line¬ 
drawing characters, making it slightly 
less convenient for editing purposes 
than the clean ASCII format of the first 
method. However, EBCDIC/FOX trans¬ 
lation allows translating back to 
EBCDIC without losing information. 

In attaching the various peripher¬ 
als necessary to an authoring system, 
consider ways to minimize use of the 
PC’s limited expansion resources. When 
integrating tape and hard-disk drives 
into the CD-ROM development environ¬ 
ment, the obvious solution—two sepa¬ 
rate host adapters, one for the tape and 
one for disk—is not necessarily the 
best. This approach limits the storage 
subsystem to only those microcomput¬ 
ers with two free direct-memory-access 
(DMA) and interrupt channels. 

You can avoid this overload by 
placing the disk and tape drives on a 
high-performance small computer sys¬ 
tem interface (SCSI) bus, which re¬ 
quires only one DMA and interrupt 
channel. As a bonus, such a configura- 
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Catalyst Experiment 


The SAS System brings power-hungry PC users 
efficient data management, reliable statistics, 
customized presentation graphics, and more. So 
you won’t need separate packages for such tasks 
as market research, sales tracking, clinical trials, 
corporate reporting, and inventory control. 
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First-time users can analyze, report, and display 
data by simply filling in the blanks. 
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tion can have long-term transfer rates 
of better than 500KB per second and a 
burst capability of more than 1MB per 
second, compared with the 250KB rate 
of the typical ST-506 hard disk. 

In addition to a large, magnetic 
hard-disk resource and a nine-track 
tape drive, a CD-ROM production envi¬ 
ronment requires specific software. 
Programs need to address the charac¬ 
teristics of the medium that arise from 
its large capacity and read-only nature. 
Working with multimegabyte files, thou¬ 
sands of files per directory, and tens of 
thousands of files on a single volume 
creates situations in which many stan¬ 
dard PC programs do not function sat¬ 
isfactorily, if at all. DOS file handling, 
for example, slows considerably when 
directories exceed several clusters (64 
to 256 file entries) in size. 

It is helpful if the mastering sys¬ 
tem provides specialized utility pro¬ 
grams, to facilitate CD-ROM develop¬ 
ment. One example is a utility to com¬ 
pact data to eliminate unused space. 
When DOS erases a file, only die direc¬ 
tory entry, which indicates the file’s 
presence and location, is erased. The 
area occupied by die file can be reallo¬ 
cated on a subsequent write, but the 
actual data comprising the file are not 
erased. When data are transferred to 
CD-ROM, an image of a particular sec¬ 
tion of magnetic media, including un¬ 
used areas, is transferred. The un¬ 
wanted information should not only be 
erased, but other data should be 
moved to fill in the void. 

PREPARING THE DATA 

To streamline the data-preparation pro¬ 
cess, data should be in a standard for¬ 
mat amenable to indexing. The various 
mediods for producing documents— 
word processors, operating system edi¬ 
tors, typesetting programs, proprietary 
programs—make this task complex. 
Enter the Standard Generalized Mark¬ 
up Language (SGML). Developed by the 
Association of American Publishers, 
SGML is a set of principles for the de¬ 
scriptive mark-up of manuscripts. It 
standardizes the various parts of a man¬ 
uscript to be emphasized or identified, 
including: 

• Definitions of types of documents. 

• Specifications of elements that are 
incorporated in the document. 

• Creation of descriptive tags for these 
elements. 

Straying from standard mark-up 
rules often means custom-building a 
program to filter nonstandard symbols 
or retagging the text manually—both 
costly endeavors. Many service compa¬ 


nies can convert data into an SGML for¬ 
mat. After converting the data to a CD- 
ROM data-preparation format, concen¬ 
trate on structuring the database and 
indexing it for end-user retrieval. Many 
of the database retrieval packages avail¬ 
able are compatible with SGML format. 

Retrieval software comprises three 
parts: the build engine, the retrieval 
engine, and the user interface. The 
build engine develops the data struc¬ 
tures, such as indexes and linked lists, 
that support the desired retrieval fea¬ 
tures. Retrieval engine software is dis¬ 
tributed to the end user as the means 
to access the information. The user in-' 
terface guides the user through the in¬ 
formation-retrieval process. 

Many applications, such as the 
storage of digitized graphics images, 
can overwhelm even the vast capacity 

S ound disk geography is 
a matter of common sense: 
avoid creating thousands 
of smallfiles that lead to 
time-consuming seeks. 


of a CD-ROM. If, for example, a graph¬ 
ics image occupies 500KB, a CD-ROM 
can store 1,200 pictures. Storing more 
than this involves two alternatives: trad¬ 
ing error correction for data space or 
employing data compression. 

Each CD-ROM sector is divided 
into three or four fields. The first is a 
12-byte synchronization field used by 
the read hardware; the second is a 
4-byte header carrying the sector iden¬ 
tification and the recording mode. Re¬ 
cording in mode 1 offers two more 
fields: 2,048 bytes of user data followed 
by 288 bytes of error-correction code. 
In mode 2, user data occupy 2,336 
bytes, with no error-correction field. 
Mode 2 is a good choice for raster 
graphics because it increases capacity 
by 14 percent with little penalty. Losing 
one bit or several in an image affects 
only one pixel, which is acceptable; 
however, an error of one byte is unac¬ 
ceptable for text or numeric data. 

Compression calls for die removal 
of insignificant or redundant image in¬ 
formation. For text, removing white or 
blank space offers only a small reduc¬ 
tion in size but provides very fast de¬ 
compressing speeds. Typically, white- 
space compression results in a file that 


is 95 to 98 percent of die original, and 
loads in about the same time. Symbol 
replacement reduces common long 
words to shorter symbols, such as 
“number” to “#.” This reduces file size 
by as much as 25 percent. For graphics 
images, other more complex tech¬ 
niques, such as Group IV (used by fac¬ 
simile machines), achieve higher com¬ 
pression ratios at the cost of more pro¬ 
cessing time for decompression. 

Because CD-ROM shares the un¬ 
derlying physical disk structure with 
CD audio, it can combine storage of 
digitally encoded audio with data. The 
CD audio standard defines a sampling 
frequency of 44.1 KHz and 16-bit quan¬ 
tization (converting discrete sounds 
into digital values). At full fidelity, an 
audio-only disk has a playing time of 
74 minutes; a data-only disk has a 
600MB capacity. The two can be com¬ 
bined in any amount, for example, 37 
minutes of audio and 300MB of data. 

If your application does not re¬ 
quire CD-quality sound, you can in¬ 
crease the disk’s audio capacity by 
using a lower sampling rate (introduc¬ 
ing some distortion), a lower quantiza¬ 
tion (resulting in lower dynamic 
range), or both. Before pursuing this 
option, make sure that the CD-ROM 
drives intended to read the disks have 
audio capability and support the 
lower-fidelity scheme. In addition, 
audio can be compressed, much like 
graphics. Adaptive delta pulse code 
modulation (ADPCM) has emerged as 
the de facto standard audio-compres¬ 
sion technique in the industry. 

Remember, however, that audio is 
not randomly accessible with the reso¬ 
lution of computer data. The CD audio 
standard was not designed to go to a 
particular block of audio data, but 
rather to go to general locations on the 
disk—the beginning of a song, for ex¬ 
ample. The publisher marks these areas 
through flags. The CD audio standard 
allows for 99 different tracks of audio 
information and 99 different segments 
within each as searchable points. Also, 
the drive requires a delay of 1 or 2 
seconds when switching between audio 
mode and data mode to resynchronize; 
thus, moving rapidly between audio 
and data is not particularly effective on 
a mixed-mode disk. 

Once the database is designed, 
you can apply disk geography tech¬ 
niques to locate physical files on the 
disk to minimize seek times and opti¬ 
mize performance. Sound disk geogra¬ 
phy is a matter of common sense: 
avoid creating thousands of small files 
that lead to time-consuming seeks of 
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Introducing WordPerfect Office: 
Because your LAN should link people, too. 

Your LAN connects your computers and the work meeting time required, the range of hours preferred, and 

they handle. But shouldn’t it connect people, too? the names of those who should attend. WPOffice then finds 

Introducing WordPerfect Office. Designed to improve the first available time slot and notifies the appropriate 
group communications and productivity by enhancing the people by electronic mail. 
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Take WP Office’s Electronic mail, for instance. It gram, calendar, calculator, file manager, macro and program 

delivers and sends messages; it also keeps each LAN user editor, and access to all programs on the LAN. 
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FIGURE 5l Disk Geometries 


MAGNETIC DISK 


CD-ROM 



CONSTANT ANGULAR VELOCITY 
CONCENTRIC TRACKS 


CONSTANT LINEAR VELOCITY 
SPIRAL TRACK 


At constant angular velocity (CAV) shown at left, all sectors on the disk are in 
concentric tracks and subtend the same angle. At constant linear velocity (CLV) 
shown at right, all sectors are in one continuous spiral and are the same length. 


each file. Instead, build larger files that 
are related and likely to be used to¬ 
gether. Thus, slow seeks are replaced 
by relatively fast sequential reads. 

For example, if a disk contains 
1,000 photos of automobile parts, you 
can improve disk geography by making 
10 files that each holds 100 pictures 
instead of 1,000 files. In this scenario, 
you add an index file that, for each pic¬ 
ture, specifies the data file containing it 
and an offset from the beginning of the 
file to the picture. To read in a specific 
picture, the system seeks to the begin¬ 
ning of one of 10 files, then sequen¬ 
tially reads through the data until it 
reaches the beginning of the desired 
picture. This will improve performance 
in either of two cases: first, if the pic¬ 
tures in one file are related and often 
are retrieved one after another; second, 
if the time gained in processing a di¬ 
rectory with 10 files as opposed to 
1,000 is greater than the time lost in 
sequentially reading the larger files. 

TESTING AND SIMULATION 

Final performance of the CD-ROM data¬ 
base depends on many design deci¬ 
sions. Where should large files go? 

How many files should a directory 
have? Should data be compressed or 
combined into larger files? What parti¬ 
tion sizes should be used? These ques¬ 
tions must be answered before the 
database is committed to mastering. 
Testing various parameters of the 
build/retrieval engine and data geogra¬ 
phy helps establish the combination 
that produces the best performance. 

Note, however, that performance 
depends not only on the database de¬ 
sign but also on the drive hardware. 


Two distinguishing drive characteristics 
are built-in caches and speed differ¬ 
ences in seeking forward and reverse. 
The average seek times of current CD- 
ROM drives approach those of the 
hard-disk drives of three years ago. 

The fact that CD-ROM drives are 
constant linear velocity (CLV) devices 
complicates testing a CD-ROM with 
magnetic media. In a CLV device, each 
sector of data, regardless of its radial 
position, moves over the head at the 
same speed. The disks rotational speed 
changes as the head seeks in and out. 

In contrast, a constant angular velocity 
(CAV) device—such as a magnetic disk 
drive—maintains constant RPM, so the 
outer tracks pass the head faster than 
the inner ones. 

Another basic difference is that the 
sectors on a CD-ROM are arranged in a 
continuous spiral; on a magnetic disk 
they are in concentric tracks (see figure 
3). When the read head of a magnetic 
disk is on a given track, it can reread 
the same track without changing posi¬ 
tion. On a spiral track, the head must 
move outward and resynchronize itself 
with the spiral. Because the disk spins 
at less than half the maximum speed 
when reading near the outer edge, it 
takes longer for the desired data to 
reappear. As a result, access time is 
partly a function of the radius at which 
the read occurs. 

A third difference is the transfer 
rate: about 176 KB per second (KB/s) 
for CD-ROM versus 230 to 300 KB/s for 
a hard disk. Testing a CD-ROM data¬ 
base on a magnetic disk verifies data 
integrity and indexing accuracy, but it 
does not reliably gauge the retrieval 
speed on the optical medium. 


Hardware/software simulation tools 
that can duplicate the performance of a 
CD-ROM drive on magnetic disks over¬ 
come these differences. Such tools ac¬ 
count for the physical characteristics of 
the CD-ROM medium, of a particular 
drive, and of the variations in access 
time due to position within the data¬ 
base. Using these tools, the developer 
can produce results that duplicate 
those obtained with an actual pressed 
disk. The simulation process shows 
exactly how the database will perform 
on CD-ROM. One useful measure of 
performance is the number of seeks 
needed to access given data: three 
seeks per read is acceptable. 

MASTERING CD-ROM 

A CD-ROM application requires as 
many as 6 nine-track tapes to store the 
data. Most mastering facilities recom¬ 
mend sending 2 tape sets to ensure 
data integrity; thus, the CD-ROM pro¬ 
duction environment should be capable 
of producing duplicate tape sets. 

The data submitted are used to 
produce a glass master. In the record¬ 
ing process, a high-powered laser 
burns microscopic pits, representing 
the 0s and Is of the binary data, into a 
glass disk. From this disk, metal stamps 
are produced in a series of electroplat¬ 
ing processes. Depending on the re¬ 
quested turnaround time, mastering 
costs range from $3,000 to $10,000. 

The distribution disks are created 
from high-purity polycarbonate plastic 
that is fed into high-precision, injec¬ 
tion-molding machines. Correct timing 
and temperature are crucial, so these 
robotic-assisted presses monitor the 
operating environment continuously. 

In the final step, the two halves of the 
mold are pulled apart to reveal the 
disk. As in many production processes, 
a higher unit volume results in signifi¬ 
cant savings: pressing 500 disks costs 
about $5 per disk; pressing 5,000 cuts 
the cost per disk in half. 

A technology coming into its own, 
CD-ROM production will grow and 
change, evolving into a more sophisti¬ 
cated medium. It is best suited for 
large bodies of stable data that require 
wide distribution. Developing a CD- 
ROM application is not simple, but if 
the data and end-user market fit the 
bill, CD-ROM is an increasingly sensi¬ 
ble publishing alternative. Hiimiiiiiiffil 


Linda W. Helgerson is president of Diversi¬ 
fied Data Resources Inc., a consulting firm 
in Falls Church, Virginia, that specializes in 
optical storage technologies. Fred P. Meyer 
is president of Meridian Data Inc. 
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THE HAYES SMARTMODEM 1200.™ Perfect for the home office or 
when you have to bring the office home. 

THE HAYES V-SERIES SMARTMODEM 2400.™ With data compres¬ 
sion delivers 4800 bps and beyond with error-control over dial-up 
lines. PC-to-PC or PC-to-Host. 


THE HAYES SMARTMODEM 2400.™ Higher speeds for business. Plus 
the ability to go from PC to any synchronous or asynchronous Host. 

THE HAYES V-SERIES SMARTMODEM 9600.™ Throughput of 19.200 
bps with error-control. PC-to-PC. PC-to-Host. Or PC-to-LAN. Over dial¬ 
up lines. © 1988 Hayes Microcomputer Products. Inc. 
























At Hayes we make a number 
of different modems. Stand-alone 
and internal. No one is right for 
everyone, but one is right for you. 

Whether your communication 
needs are PC-to-PC, PC-to-Host, or 
PC-to-Network, we have the modem 
that will best address the specific 
tasks you need completed. 

And we have the perfect com¬ 
panion software, because we design 
it ourselves. Our Smartcom family 
of software offers a full range of 
capabilities that will satisfy the 
communication needs of both the 


NO ONE MODEM 
IS RIGHT FOR EVERYBODY. 
UNLESS IT’S A HAYES. 


power user and the novice. 

We've also created peripheral 
and enhancement products designed 
to expand your system and improve 
its overall performance. 

The sum of these products is a 
company that provides users total 
solutions to all their communication 
problems. Using ordinary 
dial-up phone lines. 

So while it’s not true 
that one modem is right 
for everybody, it may very well be 
true that one modem maker is. 


For your nearest Hayes dealer, call 800-635-1225. Hayes Microcomputer Products. Inc.. EO. Box 105203. Atlanta. GA 30348. 
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The vast expanse of storage capacity on a 

CD-ROM is a challenge to map out. It requires 
a new set of indexing and retrieval methods. 


A CD-ROM is not an optical version of 
a magnetic disk. Its closest equivalent 
is the phonograph record. 

The data layout on a CD is not 
optimized for random access, but for 
sequential read out in realtime, a re¬ 
quirement imposed by CD audio, 
which established the optical format. 
Head seeks, therefore, take much 
longer on CD-ROM than on a magnetic 
disk, which was specifically designed 
for random access. While an average 
head seek on a magnetic hard-disk 
drive might take 30 milliseconds (ms), 
on a CD-ROM it may require a full 
second—practically an eternity in the 
microcomputer world. As a result, 
index structures requiring multiple 
seeks to read portions of the index 
file—such as B-tree indexes, commonly 
used in magnetic databases—do not 
perform well on optical media. 

Early CD-ROM retrieval programs 
often were converted from programs 
designed for magnetic media. Multiple 
seeks of. the database were avoided by 
downloading the index for the part of 
the database to be searched onto a 
hard disk, and then continuing the typi- 


T he benefits of CD-ROM are unde¬ 
niable—not the least of which is 
its massive storage capacity. One 
disk can store the data contained on 
almost 1,300 360KB 5.23-inch magnetic 
diskettes. This immense scale, however, 
can be overwhelming. 

The environment for CD-ROM 
(compact-disk-read-only memory) can 
be a vast wilderness to an indexing and 
retrieval system designed for magnetic 
storage media. Algorithms that were 
developed for files of less than 1MB 
residing on disks of less than 100MB 
often break down in the CD-ROM envi¬ 
ronment, where 10MB to 20MB of data 
could be just one of many files on a 
600MB CD-ROM. Moreover, retrieval 
methods that require operating-system 
services cannot be used in the CD-ROM 
environment if the operating system 
does not support data volumes of this 
size—as MS-DOS does not. 

Next to storage capacity, the most 
significant factor for the systems devel¬ 
oper to consider when designing an 
indexing system for CD-ROM is the 
basic difference in the physical format 
of optical and magnetic storage media. 
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cal multiple-seek method of retrieving 
data. Although this works, it requires a 
large amount of free hard-disk space, 
which could be an unacceptable limita¬ 
tion for many users. 

Many CD-ROM retrieval engines 
still employ this technique, and it is 
indeed appropriate for some applica¬ 
tions. The newer versions of these ear¬ 
lier engines or later retrieval programs 
developed specifically for CD-ROM, 
however, use techniques to circumvent 
multiple seeks of a database. 

Another difference between CD- 
ROM and magnetic storage is the very 
nature of the database. Because the 
database stored in a magnetic environ¬ 
ment is dynamic, its index also is con¬ 
stantly changing. Thus, in addition to 
simply reading the index, the retrieval 
engine must also update and rebuild 
the index as data are added and de¬ 
leted. The indexing system also must 
allow room for the index to grow. 

In contrast, because a CD-ROM 
database is, by definition, static, its 
index does not change. Once com¬ 
pleted, no additional space for growth 
is required. Because of this, the CD- 
ROM index is more compact and can 
be searched more efficiently. A typical 
CD-ROM indexing system consists of 
two parts: an indexing program that 
builds the index and a retrieval pro¬ 
gram. The former is used only in de¬ 
velopment; the latter is distributed 
with the finished application. 

THE DETAILS 

Data stored on both magnetic and opti¬ 
cal media are organized into fixed- 
length sectors. CD-ROM uses 2,048-byte 
sectors, while operating systems for 
magnetic disks use various lengths— 
DOS, for example, uses 512-byte sec¬ 
tors. The primary difference between 
the two media is in their geometry— 
how the sectors are arranged on the 
surface of the disk and how they pass 
over the read head. 

On magnetic media, sectors are on 
concentric tracks and read at a con¬ 
stant angular velocity (CAV), which 
means that the disk spins at a constant 
rotational speed. CD-ROM sectors, on 
the other hand, are on a continuous 
spiral track and are read at a constant 
linear velocity (CLV)—the disk spins 
faster when the head is near the center 
than when near the edge (see “CD- 
ROM Publishing Strategies,” Linda W. 
Helgerson and Fred P. Meyer, this 
issue, p. 52). 

Data on a magnetic disk are ad¬ 
dressed by track and sector numbers. 
Each track is a fixed radial distance, 


and the head can move to it directly 
where it remains stationary while read¬ 
ing the data passing by. The amount of 
data in each track, however, is limited, 
and the head must soon go to another 
track. Therefore, magnetic disk hard¬ 
ware and software are optimized for 
multiple, rapid seeking and reading 
of small blocks of data. 

On a CD-ROM, data are addressed 
only by sector number. To find a given 
sector, the head traverses the disk radi¬ 
ally to the approximate vicinity, while 
the mechanism adjusts the speed of 
rotation to maintain a constant linear 
velocity past the head. Once the head 
reaches the approximate location, it 
waits for the disk speed to stabilize, 
resynchronizes with the spiral, and fol- 

The key to efficient CD- 
ROM access and retrieval 
is to make as few seeks and 
read as much data at one 
time as possible. 


lows it to the desired sector. When 
reading data, the head does not remain 
stationary but follows the spiral like a 
phonograph needle (unlike a phono¬ 
graph record, however, a CD is read 
from the inside out). The head can 
read all the data to the end of the disk 
with no further stepping. 

The key to efficient CD-ROM ac¬ 
cess is to make few seeks and read as 
much data at a time as possible. Be¬ 
cause of the high data density of the 
optical medium, more data are closer 
to the read head than on magnetic 
media. Once the approximate location 
of the data is established, more data 
can be transferred with less time- 
consuming head motion. The motion 
necessary to follow the spiral, and the 
adjustment of rotational speed as the 
radius of the spiral increases, are grad¬ 
ual enough not to cause delays. 

In addition to a slower seek time, 
CD-ROM also transfers data at a slower 
rate than the typical magnetic disk— 

170 KB per second (KB/s) versus ap¬ 
proximately 300 KB/s, respectively. De¬ 
spite this, CD-ROM can outperform 
magnetic disks in certain situations. 

The obvious situation is when die data¬ 
base overflows the capacity of a hard 
disk. Reading one CD-ROM is quicker 
than mounting removable disk volumes 


or erasing and reloading fixed disks. A 
less apparent example is when transfer¬ 
ring amounts of data greater than one 
track. Here, the CD-ROM is faster (ex¬ 
cluding the initial seek) because the 
hard disk must step from track to track. 

CHOOSING AN INDEX 

The first step in choosing an indexing 
and retrieval method is to examine the 
database. What to look for depends on 
the application and the target audience, 
but items to be considered should in¬ 
clude the following: What kinds of data 
are there (text, numeric, digitized 
graphics, or audio)? What is the density 
of data compared with delimiters, 
white space, noise words? What is the 
format of the data? Should the format 
be changed for use on CD-ROM? What 
kinds of hierarchies, if any, will work 
with this kind of data? Are the fields 
delimited? Are they fixed length or var¬ 
iable? Do the data contain tags, which 
are predefined identifiers at the begin¬ 
ning of each field? If not, should tags 
be added for faster processing? 

Getting answers to these questions 
can involve performing an automated 
analysis of the database or test proces¬ 
sing with various indexing programs. 
Because of the large size of a typical 
CD-ROM database, however, perform¬ 
ing an analysis on the entire database 
usually is not practical. Instead, a rep¬ 
resentative sample, constructed with 
statistical sampling techniques, must 
be extracted and analyzed. 

End-user performance is another 
major consideration when choosing an 
indexing and retrieval scheme. Perfor¬ 
mance, however, is judged by more 
than just the time it takes to satisfy a 
query. Qualitative measures include 
ease of use, power, flexibility, and suit¬ 
ability for the target audience. More¬ 
over, developers need to focus many 
CD-ROM applications for two distinct 
types of end users: the expert searcher, 
such as the professional librarian, and 
the casual user who is unfamiliar with 
the contents of the database, how to 
formulate a search query, or how to 
operate a computer. Ideally, a CD-ROM 
product will be suitable for both 
groups, even though the needs of each 
are very different. Ease of use, for ex¬ 
ample, is a must for the casual user but 
not for the expert, who desires speed 
and power above all. 

Designing a satisfactory system for 
the occasional user is more difficult 
than for the expert, thus requiring 
extra effort if the target audience in¬ 
cludes the former. The occasional user 
is demanding and impatient, with little 
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or no time to spare for anything other 
than the briefest of queries. For this 
group, the retrieval procedure must be 
easy to learn, easy to use, fast enough 
for the shortest of attention spans (no 
more than a four-second search, prefer¬ 
ably two seconds), and must have ut¬ 
terly clear directions as to the steps to 
take next or available options. 

Context-sensitive help was tradi¬ 
tionally assumed to be a key require¬ 
ment for a beginner’s application inter¬ 
face. But no matter how helpful, a help 
screen distracts users from the main 
task, forcing them to retrieve informa¬ 
tion from a help file instead of from 
die database of interest. Instead, cur¬ 
rent practice calls for displays that are 
self-sufficient and as “intuitively obvi¬ 
ous” as possible, meaning that the user 
automatically knows what to do next. 

A technique often used to keep 
the novice user’s attention from flag¬ 
ging is to include entertainment. Little 
disk icons whirring away on the moni¬ 
tor, odometers denoting the number of 
records found, and elaborate unveilings 
of logos are fun the first few times, but 
they quickly grow stale and are 
counter-productive if the intent is to 
turn occasional users into frequent 
ones. These devices are used less and 
less as search software matures. 

The single most important crite¬ 
rion for the occasional user is consist¬ 
ency. Certainly the command structure 
should be consistent—if the FI key 
calls up the help screen at the main 
menu, it should do the same on every 
other menu—yet some CD-ROM prod¬ 
ucts still do not conform to this seem¬ 
ingly obvious principle. 

Other irritating inconsistencies are 
possible. For example, the response 
time for various searches should be 
consistent. The natural tendency is to 
display data as fast as possible. Given 
the different kinds of searches, retrieval 
times differ. It is disorienting for the 
occasional user to receive some re¬ 
sponses instantaneously but not others. 
This lack of cadence disrupts concen¬ 
tration, particularly for those not famil¬ 
iar with conducting a query. One way 
around this is to analyze the most 
probable sequence of operations in the 
searches occurring most frequently and 
to provide short-cut methods that build 
in as many operations as possible into 
die fewest number of user actions. 

Quantitatively, performance is 
measured not only by the response 
time, but also by how closely the soft¬ 
ware approaches the ideal of retrieving 
all of (and only) the records relevant 
to a particular query. Three common 


FIGURE 1: Relevance 


Given 

n(t) = the nunber of records in the database 
that are indeed relevant to the search 
n(r) = recall, the nunber of records found 
by the search 

n(d) = the number of retrieved records that 
proved to be relevant 

n(d) 

- x 100 = relevance percentage 

n(t) 

n(d) 

- x 100 = precision percentage 

n(r) 

Example: Suppose .that a query retrieved 90 
records. Of these, 18 were rejected as 
irrelevant, leaving 72 relevant records. 
Further study indicated that the database 
contained 120 relevant records to the search. 

Recall = 90 records 
Relevance = (72 * 120) * 100 = 60% 

Precision = (72 * 90) * 100 = 80% 


Performance includes not only re¬ 
sponse time, but also efficiency in 
finding the data to satisfy a query. 


numeric measures of this capability are 
recall , precision , and relevance. Recall 
is the number of records retrieved by a 
query, precision is the fraction of the 
retrieved records that are truly relevant 
to the search, and relevance is the ratio 
of the number of relevant records re¬ 
trieved to the number of relevant rec¬ 
ords actually present in the database. 
Figure 1 is an example of how to cal¬ 
culate these measures. 

Finally, consider the characteristics 
of candidate software packages. CD- 
ROM is a young industry and internal 
publishing is just becoming a reality, 
so there is not the body of experience 
with software vendors that exists for 
magnetic media. Therefore, when con¬ 
sidering indexing-and-retrieval software, 
you should look at the answers to 
these questions closely: Does the soft¬ 
ware program have documentation? Is 
it complete? Useful? Are the build-and- 
retrieval facets of the program de¬ 
bugged? Has the vendor had any prior 
experience using the program as a 
build-and-retrieval package for CD- 
ROM? Has the software producer made 
many CD-ROMs? How well have they 
been received? Do they work? How 
long does it takes to index a small 
database? A large database? Who says 
so, and can they prove it? Has the in¬ 
dexing program ever been used on an 
actual file of more than 500MB? Suc¬ 
cessfully? Again, who says so, and can 
they prove it? What is the stated over¬ 
head for the index? Will this overhead 
rate limit the amount of data that can 


be stored on the disk? How much tech¬ 
nical support does the vendor supply? 
Who (name, organization, and tele¬ 
phone number) has purchased and is 
using the program now for CD-ROM 
production? 

INDEX AND FILE STRUCTURES 

Because the most efficient method of 
retrieving data from a CD-ROM is to 
have as few seeks as possible to large 
records, the optimal search should re¬ 
quire only one seek to the index file 
and only one seek to the data file. 

Some CD-ROM index methods based 
on magnetic database technology speed 
up multiple-disk seeks by minimizing 
seek distance instead of minimizing the 
number of seeks. These are still ineffi¬ 
cient because a head seek is still very 
time consuming, regardless of how 
close together the seeks are. 

The characteristics of the medium 
are just one factor that affects the in¬ 
dexing method. Another element is the 
type of data, which dictates the data¬ 
base format, which in turn dictates the 
type of index structure. Whereas most 
magnetic databases use fixed-length 
records with a relatively small number 
of keys per record, most CD-ROM data¬ 
bases need variable-length records and 
the ability to search on any field of a 
record. The most common approach to 
this is the inverted file. 

A data file that is not inverted con¬ 
sists of a set of records, each of which 
contains a collection of fields or attri¬ 
butes. In a full-text database of docu¬ 
ments, for example, each record might 
be a document consisting of a collec¬ 
tion of words. The index to this data¬ 
base, called an inverted file, contains a 
record for each attribute value; each 
such record contains a list of pointers 
to locations in the database where that 
value occurs. 

A related approach is to organize 
the list of pointers in a vector. The fol¬ 
lowing entry, for example, indicates 
that text occurs once in record 1, does 
not occur in records 2, 3, and 4, occurs 
three times in record 5, and so on: 

text (1, 0, 0, 0, 3, 0, 2 . . . 

The retrieval software can mathemati¬ 
cally manipulate this type of represen¬ 
tation to compute word frequencies or 
proximity’ functions, or how close two 
words appear. Vectors occupy large 
amounts of space, but they are sparse 
and therefore lend themselves to data- 
compression techniques. 

Once an index structure is chosen, 
the developer must organize the index 
itself for efficient searching. The B-tree 
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structure is unsatisfactory for CD-ROM 
because it consists of multiple levels 
of indexes to other indexes, requiring 
many accesses just to find the pointer 
to the data. With CD-ROM, the most ef¬ 
ficient approach is to read as much of 
the index at a time as possible, and 
perform searches in memory. A limited 
number of levels of indexing is accept¬ 
able, however, if the top-level portion 
is kept in RAM or downloaded to a 
magnetic disk. 

In the optimum case, the top-level 
index in RAM points to the location of 
the search word in the inverted file, 
which in turn points to the locations of 
the search word in the database. Figure 
2 illustrates one common approach. 

The inverted file is indexed on the ini¬ 
tial letters of each word, two in this 
example. To find a word in the in¬ 
verted file, the retrieval program looks 
up its first two letters in the top-level 
tree-structured index, then seeks the 
disk address found there. From there, 
it reads sequentially until it encounters 
the desired word. 

For an inverted file of a given size, 
the developer can reduce the amount 
of data that must be read sequentially 
by increasing the number of entries in 
the top-level index—at the cost of tying 
up more RAM—by indexing on more 
initial letters. 

Because text databases are the 
most common CD-ROM application, 
most indexing schemes use some form 
of word search. Many text databases 
use the full-text index in which every 
word occurring in the database has an 
index entry. Because CD-ROM has such 
a large capacity, the overhead for a 
full-text index can fit comfortably on 
the disk along with the data file. Over¬ 
heads the size of the database or even 
larger are common for some full-text 
indexing schemes. A 300MB database 
with an index overhead of 100 percent 
still fits on a single CD-ROM. 

One problem with full-text index¬ 
ing is that the relevance and precision 
of a search depend a great deal on the 
accuracy of the query. Searching for 
common words yields a high recall 
(many records) but low precision (few 
relevant ones). Boolean logic, espe¬ 
cially the AND operator, can reduce the 
number of records retrieved. Inexperi¬ 
enced users who are unfamiliar with 
this technique, however, may use it 
incorrectly. Using the OR operator in¬ 
stead of AND, for example, increases 
the number of records retrieved. 

A variation of full-text indexing is 
to eliminate stop words —words that 
carry little useful information (a, and, 


FIGURE 2: Inverted File 


TOP-LEVEL INDEX IN MEMORY 


a 

b c 

d e 

| ! 

h i 

1 

j ... 

: a 

1032 

L 

1501 

n 

ha 

1631 

fi 

1102 

gr 

1557 

he 

1788 

fo 

1230 



ho 

1944 

fr 

1420 






INVERTED FILE ON DISK 


DISK ADDRESS 

CONTENTS 

1032 

far(...) 

1075 

fathersC...) 

1102 

field(...) 

1132 

final(...) 

1180 

fitting(...) 

1230 

for(...) 

1273 

forget(...) 

1297 

forth(...) 

1324 

fought(...) 

1345 

four(...) 

1387 

freedom(...) 

1420 

from(...) 

1501 

god(...) 

1533 

government(...) 

1557 

great(...) 

1589 

ground(...) 

1611 

hallow(...) 

1631 

hard(...) 

1662 

hark(...) 

1708 

have(...) 

1788 

hear(...) 

1834 

here(...) 

1905 

host(...) 

1944 

honored(...) 


In this type index, the top-level index 
structure in memory points to the 
disk location where each two-letter 
combination begins. A desired word 
is found by reading sequentially from 
that point. If RAM space is sufficient, 
the average distance of sequential 
reads can be reduced by indexing 
on more than two initial letters. 


the). The developer must carefully 
tailor the list of stop words to the in¬ 
tended use of the database. Eliminating 
the word “a” from the index seems 
reasonable, unless the user wants to 
search for the phrase “vitamin A.” 

Indexing on selected key words is 
another alternative to the full-text index 
and has been used successfully in bibli¬ 
ographic databases for many years. An 
expert reviews the documents and as¬ 
signs one or more key words that 
clearly categorize the information con¬ 
tained in each document. Although this 
is an efficient method of both indexing 
and retrieval, the assignment of key 
words cannot be automated—the docu¬ 
ments must be preprocessed by a per¬ 
son with expertise in the subject mat¬ 
ter. Key words should be assigned to 
documents as they are written or 


added to die database; it is not practi¬ 
cal to do this as part of the process of 
preparing the data for CD-ROM. 

An indexing method related to the 
key-word technique uses common 
phrases. The terminology of most data¬ 
bases is related to a particular industry, 
profession, or service. (The military, for 
example, is notorious for acronyms.) 
Computer people have a language all 
their own, as do lawyers and doctors. 
These terms and their relationship to 
one another are often important 
enough to merit special attention: die 
developer can build a table of common 
terms for a given database or an index 
of whole phrases in addition to each 
word. Unlike the key-word method, 
processing can be automated, with soft¬ 
ware building die index. 

Several techniques can enhance 
word-search retrieval methods. Cross- 
referencing is a secondary search 
method often used with text databases. 
Once a search retrieves some records, 
the user may want to look at other re¬ 
lated records. Cross-referencing pro¬ 
vides a direct path to related informa¬ 
tion in the database without another 
pass through the index. Typically, 
cross-reference pointers reside in the 
data records, not in a separate file. 

Word frequency is a technique to 
help the user formulate effective search 
requests. A word diat occurs rarely in a 
database can be far more valuable in 
identifying specific information than a 
word that occurs hundreds of times. 

The word count can be stored in the 
index structure and displayed to assist 
the user in formulating queries. 

Words that often appear together 
are considered adjacent terms. A re¬ 
trieval system that provides for ad¬ 
jacency allows the user to search for 
ad-hoc phrases, even if they are not 
phrases in the index. Adjacency is a 
special case of proximity determina¬ 
tion. Simply put, the searcher can use 
the proximity of words to help elimi¬ 
nate irrelevant references. Rather than 
searching for the word “patient,” for 
example, the user could look for only 
those references of the word that ap¬ 
pear within a specified distance from 
the word “cancer.” The user must be 
able to specify the distance between 
the two words in absolute or relative 
terms—such as the same document, 
paragraph, or sentence (or adjacent 
sentences), or separated by no more 
than a specified number of words. 

A specialized thesaurus or glossary 
of terms in the index also improves the 
efficiency of the word-search index. In 
addition, incorporating a thesaurus into 
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the retrieval software allows users to 
look words up and incorporate the 
additional terms in a search in order 
to increase the number of records re¬ 
trieved. A glossary, for example, might 
indicate that “oncology” is a good term 
to use along with “cancer” in a search 
of a medical database. 

Truncation , another type of word- 
search enhancement technique, in¬ 
volves searching for part of a word. 

The searcher enters the portion of a 
word and indicates with a wild-card 
character that any other characters may 
satisfy the search. Most common in 
CD-ROM systems is right truncation, 
where various endings from a word 
stem are included. To find all words 
with the prefix “micro,” for example, 
the prefix is entered, followed by an 
asterisk. All words with this prefix will 
be identified by the system, and the 
search will be expanded considerably. 

Lack of attention to plurals and 
endings variations in an English- 
language search can often affect a 
search negatively. Singular or plural, 
-ing or -ed suffixes, uppercase, and 
other similar characteristics can be 
added or removed from the index. 
Some systems display the index in al¬ 
phabetical sequence. With this method, 
it is easy to see the different endings 
and select only the terms that meet a 
predetermined criteria. 

Another variation of truncation are 
word fragments , which can help the 
user find classes of words. Searching a 
scientific database is a good example 
because the terminology can contain 
long and complex words. The search 
process becomes more effective if the 
user can parse these complex terms 
to create word fragments that can be 
searched independently. For example, 
in a chemical database, the user may 
search for words ending in “ylene” or 
containing “nitro.” 

Another factor that affects the 
structure of the index is the total size 
of the database. In instances when the 
database exceeds one CD-ROM and 
data from two or more CD-ROMs are 
required to complete a search, prob¬ 
lems for both the database developer 
and the user can occur. Certainly, it is 
most obvious to try to control what 
data are on which disk for purposes of 
indexing and retrieving data. In cases 
where more than one CD-ROM must 
be accessed in order to complete a 
search, dismount-mount software is 
required in addition to the standard 
indexing algorithms. 

If all disks in a set are not pro¬ 
duced or distributed at the same time, 



Searching on several fields requires 
a separate index for each field. In a 
database with many fields, the devel¬ 
oper must balance the utility of mul 
tiple search points against the in¬ 
creased overhead and greater com¬ 
plexity of formulating the queries. 


the user must have access to a high- 
level magnetic index of the entire set 
that can be updated automatically at 
local workstations. Assuming that at 
least some of the users are not familiar 
with computers, then any such manipu¬ 
lation at the command level must be 
avoided; index updating must be auto¬ 
matic and transparent. 

One way to avoid these headaches, 
of course, is to insist that such a CD- 
ROM product be used simultaneously 
on multiple CD-ROM drives. Retrieval 
programs for multiple-disk sets are 
very different for many drives used 
simultaneously versus a single drive. 
Including the capability to handle both 
situations makes an application more 
attractive to a wider variety of users. 

SEARCHABLE POINTS 

In a database with records divided into 
attributes or fields, each attribute a 
user can search is called a searchable 
point . Each point requires a separate 
index, as illustrated in figure 3. With 
the index structure shown, the user can 
search for records with a particular text 
value or any numeric value in only the 
first field, in only the second field, or 
in either field. In addition, the numeric 
index provides a numerically sorted 
order of the records that contain nu¬ 
meric values. 

The database developer may be 
tempted to provide the capability for 
searching on every field. This may not 
be desirable for two reasons. The over¬ 
head involved may be excessive, and 
too many options may be more confus¬ 
ing than useful—especially to the nov¬ 
ice. It is better to provide two levels of 


searchable points: the most frequent 
search variables for the common mode 
of searching, and less obvious ones for 
secondary menus used in refining 
searches or for expert mode. 

On the other hand, with too few 
searchable points, the user can easily 
miss important search criteria or be¬ 
come frustrated with the lack of op¬ 
tions. Designing the database for opti¬ 
mum multipoint searching is a goal of 
all developers—accomplishing it is 
another matter entirely. Proper design 
of the user interface is one technique 
for easing the burden on both user 
and retrieval engine. For example, the 
interface might allow the user to spec¬ 
ify search criteria through a series of 
interactions instead of all at once. The 
searcher can retrieve the desired data 
by a process of refining successive que¬ 
ries, allowing both the system and the 
user to build on previous results. 

Customizing the user interface for 
each database is also a useful strategy. 
Using terms specific to an audience 
increases the speed of user understand¬ 
ing and decreases the number of times 
the user must attempt a query before 
getting the desired results. 

PRACTICAL APPLICATIONS 

The type of database determines, to a 
large extent, what kind of indexing 
method is most appropriate. The fol¬ 
lowing sections discuss real-world CD- 
ROM applications and the factors that 
influence data retrieval. 

CD-ROM directories. The developer 
must first determine the audience for a 
CD-ROM directory, because this type of 
database has two primary uses: an in¬ 
quiry to find a single listing or to pre¬ 
pare a list of entries. Each represents a 
different combination of requirements 
for the retrieval system. 

Inquiry is directly analogous to 
telephone-operator assistance. The user 
has a particular listing in mind and is 
interested in finding only that one 
piece of information. For this applica¬ 
tion, it is better to devote more RAM to 
the index and reduce the storage de¬ 
voted to data. Reducing the number of * 
search terms to the name only may be 
possible. With this limitation, the data 
record can be combined with the 
index for even better performance. 

Despite the simplicity of the over¬ 
all database structure, real-world prob¬ 
lems complicate the indexing scheme. 
The names in a directory are actually 
formed from several separate fields. 

The surname should be located on the 
left, for easy alphabetical browsing, fol¬ 
lowed by given names or initials. Even 
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indexing all given names with correct 
surnames can be challenging because 
the searcher will often use a surname 
and a second given name as a single 
search term. Further, some directories 
contain the individual’s name followed 
by the title and occupation, while oth¬ 
ers list the occupation before the 
name. As a result, no single rule ap¬ 
plies for indexing directories. 

When the primary name in the 
directory is a company rather than an 
individual, no initials or title fields are 
present. Names that begin with num¬ 
bers require special indexing rules. 
Alphabetical characters can easily be 
sorted. Alphabetizing a company name 
beginning with a number, such as the 
3M Company, which should be listed 
under the letter T, requires an extra 
step because numbers precede letters 
in the ASCII collating sequence. 

It is often appropriate to search a 
directory by street address. Here, the 
house number and street name should 
be placed in separate fields. Then, 
searching the neighborhood becomes 
a feature of the CD-ROM directory. 
Other fields that should be considered 
for indexing include direction and 
thoroughfare designation. 

Internal or corporate directories. A cor¬ 
porate directory can be much more 
than a listing of employees. In addition 
to employee names and telephone 
numbers, it also could contain branch- 
office locations, hours of operation, 
and facilities. 

The actual directory data (such as 
employee names and telephone num¬ 
bers) may be organized as fixed-length 
fielded records; other types of data in 
the directory, such as financial reports 
and operating-procedure manuals, re¬ 
quire a full-text index. To make the sit¬ 
uation even more complex, corporate 
memos and procedural changes can be 
added to the database, possibly requir¬ 
ing production of a new disk every 
week. Each enhancement to the utility 
of the database makes additional de¬ 
mands upon the retrieval system. 

If the corporate-directory disk is to 
become a truly useful resource, it 
should grow as the company grows 
and its needs change. A picture of each 
new employee along with title, loca¬ 
tion, and telephone certainly is valua¬ 
ble. An image of every company form 
stored on CD-ROM for use in a print- 
on-demand operation eliminates costly 
inventories. Software that allows em¬ 
ployees to complete these forms elec¬ 
tronically and send them through 
E-mail is a useful option on corporate 
CD-ROM publications. 


Bibliographies and library catalogs. Al¬ 
ready, CD-ROM is used in many librar¬ 
ies for bibliographic searching. This 
type of database is large, already in 
electronic form in many cases, and or¬ 
ganized for retrieval. The library com¬ 
munity agreed on a standard for ma¬ 
chine-readable catalogs (MARC) 20 
years ago. Developed by the Library of 
Congress, the MARC format contains a 
structure to deal with the variable for¬ 
mat that typifies the bibliographic data¬ 
base. Each field in the database is pre¬ 
defined with a numeric tag by the Li¬ 
brary of Congress. A record contains a 
collection of these tags, preceded by an 

I n most cases, approaches 
that optimize retrieval from 
a magnetic database are 
not efficient in the CD-ROM 
environment. 


index. The index within the record 
shows what tags are present in the rec¬ 
ord and where to find them. Some 
implementations follow the standard 
exactly, while many local variations 
have been developed. 

To store MARC records on CD- 
ROM requires software that can read 
and make sense of the tag format. Typi¬ 
cal MARC databases contain millions of 
records. A careful analysis may well 
reveal redundant records that can be 
removed. By combining the holdings of 
several libraries into a common MARC 
record (with suitable identification of 
the local holdings), duplicated fields 
are eliminated. This can reduce the 
number of disks needed to contain 
the complete database. 

To index a MARC database, the 
developer must select the searchable 
fields from the tags available. Software 
packages with modest index overhead 
can index every tag, while other sys¬ 
tems carry too much overhead for this 
approach to be viable. Certain fields 
belong together naturally. Grouping 
several author fields—such as primary 
and contributing author—for primary 
searching gives the user a good high- 
level search. If space permits, it is a 
good idea to provide individual tag 
searches as well. 

The author field is an example of 
entire-field indexing. The author’s full 
name, rather than the surname and 


given name separately, should be in¬ 
dexed, treating the entire field as a 
token for searching purposes. If the 
names are not recorded with surname 
followed by given names, title, etc., 
then the retrieval system should be 
programmed to flip the names. Ernest 
Hemingway, for example, must appear 
in the H section, not the E section. 
Subfields can appear multiple times for 
MARC records; therefore, the index 
should recognize these multiple occur¬ 
rences in the index. 

CD-ROM catalogs are available to 
the general public in a number of li¬ 
braries. The states of Maine, Pennsylva¬ 
nia, Virginia, and Wisconsin are imple¬ 
menting state-wide CD-ROM public- 
access catalog programs. These public 
catalogs are indexed on three search 
fields: title, author, and subject. 

The American Library Association 
has devised a standard convention for 
treatment of leading articles (a, an, 
the). By indexing the full title, the en¬ 
tire phrase is searched as one token. It 
is a good idea to combine all types of 
titles (books, periodicals, films, records, 
and videotapes) because the typical 
public-library user will not want to dis¬ 
tinguish among the various media types 
when performing the search. The de¬ 
veloper should index the media-type 
field, however, because more sophisti¬ 
cated users may want to specify media 
type in combination with title. 

Technical reference manuals. A hierarchy 
of manual numbers works well for the 
top-level search of a technical-manual 
database. Most technical documentation 
is already well-structured for indexing. 

A technical manual about automobiles, 
for example, might be organized by 
year, model, and body style. 

A full-text search of the descrip¬ 
tive-information field in a technical 
manual forms a powerful new access 
point. If the documentation has been 
developed or updated recently, it may 
use a standardized nomenclature. In 
certain data managers, these standard 
terms are already maintained in a table, 
which is a good starting point for 
building an index. Otherwise, full-text 
indexing of all words in the description 
will suffice. The user can search the 
description field for individual words 
or phrases. 

Graphics are an important part of 
most technical manuals. Line drawings 
may be available in electronic form and 
can be included in a CD-ROM manual. 

It is more efficient from the standpoint 
of both storage space and retrieval 
speed to cross-reference graphics 
rather than index them separately. 
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VIA/DRE 

is here. 

NOW! 


From VIA Information Systems, 
of Princeton, New Jersey 

the first fully tested PC/LAN Data Base Server 
with TRUE DISTRIBUTED capability PLUS SQL 
and LU6.2* support. 


• Full Data Base Server with Peer to Peer Communica¬ 
tions for unmatched LAN performance under OS/2 & 
MS/DOS. 

• User-proven TRUE DISTRIBUTED DBMS for MULTI¬ 
SITE JOINs —between LANs using X.25 NOW • be¬ 
tween LAN & HOST using LU 6.2 4th quarter ’88? 

• Powerful facilities for ‘C’ and SQL. 

> Sophisticated 4GL ‘C’ Object-Oriented Language 
(VIA/COOL™) for developing complex applica¬ 
tions— toggles for ‘C’ or SQL Code Generation! 


• Automatic Logging, Checkpoint, Restart and Recov¬ 
ery (forward and backward) to ensure traditional 
DBA control. 

• Advanced facilities for security and auditing guard 
access to distributed data. 

• Full Commitment to IBM’s SAA Standard guarantees 
portability and connectivity 

»Ensured COMMIT Integrity 
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Developed in Finland !.. . The Pacesetter In Europe . .. State of the Art In America! Q ^ ^ 

VIA Information Systems Corp. • vanguard of the information age 

101 Carnegie Center, Suite 209, Princeton, New Jersey 08540 • (609) 243-0433 • FAX (609) 243-0202 

OS/2 and LU 6.2 are trademarks of International Business Machines Corporation, MS/DOS is a trademark of Microsoft Corporation, VIA/DRE 
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Scientific databases. In applications with 
large quantities of numeric data, such 
as scientific fields, the searching proce¬ 
dure may be very different. This type 
of database often contains large matri¬ 
ces of numbers. Searching then be¬ 
comes a process of matching data ele¬ 
ments, such as data on an unknown 
substance to a CD-ROM database of 
known characteristics of substances. 
Numeric databases usually can be com¬ 
pressed significantly. 

Scientific databases are often in¬ 
dexed prior to preparation for CD- 
ROM publication, and the indexes are 
heavily numeric. Because of their com¬ 
pactness, numeric indexes lend them¬ 
selves to retrieval by B-tree structures; 
when keys are short, each leaf of the 
tree can reference many records, re¬ 
sulting in relatively few levels in the 
structure. However, many numeric 
databases must also be able to search 
for approximations and this requires 
different retrieval algorithms from the 
standard algorithms used for finding 
exact matches. 

Scientific names tend to be long 
and complex, and the components of 
these names are often significant. By 
parsing the names into relevant compo¬ 
nents, and using full-text indexing on 
these name fragments, it is possible to 
create new search tools. 

Publisher’s manuscripts. Any major pub¬ 
lisher deals with a large database of 
readily available electronic data, partic¬ 
ularly the manuscripts that are ready 
for archiving. Maintaining copies of 
manuscripts on CD-ROM at various 
stages of development with all the 
markup tags has another advantage. 
Reprints can be produced from any 
copy of the CD-ROM, or downloaded 
to typesetting equipment. Searching on 
tags or structures of the database, such 
as titles, authors, subheadings, or for¬ 
eign words, provides a new way to lo¬ 
cate information in an otherwise un¬ 
structured database. 

SEARCH FOR TOMORROW 

Although the concept of building and 
retrieving information from a database 
is similar for both magnetic and optical 
media, the actual practice is quite dif¬ 
ferent. In most cases, approaches that 
optimize retrieval from a magnetic 
database are not efficient for CD-ROMs. 
Database producers who do not adapt 
to the retrieval techniques optimized 
for CD-ROM will lose considerable per¬ 
formance and possibly users. 

The retrieval times are abysmal for 
databases ported straight from magnetic 
media to CD-ROM. The slow CD-ROM 


access rate is not the only culprit— 
some database developers have not 
understood the differences between 
the two media nor implemented the 
necessary changes. 

Even after understanding these dif¬ 
ferences and with sufficient time to 
climb the learning curve, users still 
must face other significant issues when 
considering methods of retrieving data 
from a CD-ROM system. Almost all of 
these issues stem from one central 
theme: CD-ROM is a microcomputer 
peripheral and therefore enters an en- 

Database producers who 
do not adapt to the retrieval 
techniques optimized for 
CD-ROM will lose perfor¬ 
mance and possibly users. 


vironment that already includes other 
requirements, expected results, known 
processes, and a long, long list of indi¬ 
vidual-user idiosyncrasies. 

Because CD-ROM’s most significant 
benefit is a means of distributing large 
quantities of data economically to large 
numbers of end users with microcom¬ 
puters, it is impossible even to con¬ 
sider any kind of personalized, hands- 
on user training. Training is too expen¬ 
sive and time-consuming for both the 
producer and the user, and further¬ 
more, it is contrary to the basic con¬ 
cept of a standard, down-to-earth, easy- 
to-use data distribution medium. How¬ 
ever, an understanding of how to use a 
CD-ROM retrieval system is still neces¬ 
sary, and can be built directly into the 
CD-ROM product and be available for 
use as needed. 

Many lessons learned with inter¬ 
active video-disk training techniques— 
such as the use of color, graphics, and 
audio—have provided useful tech¬ 
niques for incorporating user informa¬ 
tion into the retrieval program and 
user interface. Certainly, this combina¬ 
tion of data with built-in training is 
quite different from user interfaces typ¬ 
ically found in magnetic storage and 
retrieval environments. 

The pitfalls and problems to con¬ 
sider before producing a CD-ROM data¬ 
base are just as complex and include 
just as many considerations as for any 
other computer application. Certainly 
the creation of a CD-ROM database is 


compounded by a whole new set of 
indexing and retrieval methodologies. 
The process is further confounded by 
the fact that many types of users with 
different computer capabilities and as¬ 
sorted professional references all will 
be using the same CD-ROM retrieval 
mechanism. 

Determining retrieval methodolo¬ 
gies for CD-ROM can be a challenge, 
but it is not impossible—more than 
300 commercially available CD-ROM 
titles prove this. l'»^l 
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What local area network 
comes without the cards, 
without the screwdriver, 
without the hassle factor, 

for the cost of 
anice file cabinet? 



The Nicely Affordable LANLink 5X 


TM 


A really nice file cabinet costs 
about $600. For the same price, 
you can get the state-of-the-art 
technology of LANLink 5X, which 
lets you file away unnecessary 
hardware like network boards. 
And screwdrivers. 

Since it’s software driven, 
installing LANLink 5X is like in¬ 
stalling any other application... 
easy. And, for about the same cost 


as a network board, you can be 
operating a five-user network— 
in less than two hours. 

LANLink 5X takes advantage 
of standard parallel ports, so data 
transfer takes place very quickly. 
Users share data, programs, 
files, and peripherals, just like on 
a hardware network. LANLink 5X 
comes with a server and a satel¬ 
lite module, plus the network 
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3577 PARKWAY LANE • NORCROSS, GEORGIA 30092 
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operating system. You also get a 
money-back guarantee to insure 
your satisfaction. 

Get the fastest software-driven 
network available—LANLink 5X. 
And close the file on your search 
for a network. 

For more information about 
LANLink 5X and the name of the 
authorized dealer nearest you, 
call 1-800-451-LINK. 


LANLink 5X is a trademark of The Software Link, Inc. All other brand names are the trademarks of their respective holders. 
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Systems professionals lookfor ways to control the 
increasing power on the desktop. The problems are tough; 
the solutions are even tougher. 

SUSAN HOLLY 



I f systems developers and end users are looking for sim¬ 
ple solutions to their problems, they will have to keep 
looking. The PC world is not getting simpler anytime 
soon. The answers today are as difficult as the problems. 

This message came through at PC Tech Journal's Sys¬ 
tems Forum ’88 (June 12-15) with the same jolting reality of 
the earthquake (5.2 on the Richter scale) that jarred partici¬ 
pants on the eve of the conference in San Francisco. 

In this second annual Systems Forum, PC Tech Journal 
presented the topics that continue to glow red-hot for sys¬ 
tems professionals: OS/2, heterogeneous hardware, end-user 
and user-interface concerns, Structured Query Language 
(SQL), and networks. Everyone is hungry for answers, for 
easy solutions, but as the conference came to a 
close, it was clear that the answers are not all 
that easy. Participants did discover, however, that 
they are not alone in being overwhelmed by the 
growing power and complexity at the desktop. 

Nearly everyone is perplexed. 

Desktop choices used to be simple. You 
decided on IBM and proceeded from there. 


Now, systems professionals are faced with developing for at 
least four different platforms—DOS, OS/2, UNIX, and Macin¬ 
tosh. They must deal with varying buses even within the 
IBM-compatible world, networks of machines from different 
vendors with different philosophies, networks of those net¬ 
works, diverse and vast distributed databases, confused end 
users, and either a lack of or too many standards for just 
about everything. 

Not only are hardware and software options so plentiful 
that systems professionals’ technical skills must be finely 
honed to make the best choices for their companies, but 
also management skills have taken on new importance. 
Knowing ASCII tables backward and forward is not enough 


Systems developers and integrators 
gathered in San Francisco for three 
days in June to discuss the growing 
complexity of desktop computers. 
Clockivise fro?n left: Mike Purcell, 
staff software engineer for Baxter 
Health Care, focuses his attention on 
a panel. • The audience participates. 
• 3Com Chairman Robert Metcalfe 
talks about networking networks. 
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Clockwise from top left: Systems Forum moderator and PC Tech 
Journal's editorial director, Will Fastie, talks to Hardware Melting 
Pot panelists Peter Watkins, applications marketing manager for 
Apple; Thomas O’Leary, director of MIS for North American Phil¬ 
ips; and Chuck Peddle, president and CEO of Tandon. • LAN Sys¬ 
tems President Tyrone Pike (left) confers with Peter Coffee of 
The Aerospace Corp. • IBM’s Thomas Peters responds to a ques¬ 
tion as Tom Simondi of The Aerospace Corp. listens. • Doug Allen, 
senior systems analyst for Franklin Research, makes a point from 
the audience. • Participants fill the meeting room at the St. Francis 
Hotel. • Wylie Crawford of Kenwood Associates (left) and Harry 
Saal of Network General compare notes. • Banyan’s cofounder 
Anand Jagannathan sits on the Networking Networks panel. 
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Clockwise from left: Microsoft’s Steve Ballmer delivers a 
luncheon speech extolling the GUI. • Gary Gunnerson, 
IC manager for Gannett, talks about his experience net¬ 
working networks. • AI Architects’ Greg Papadopoulos 
did not hesitate to blast Intel during the 386 Platform 
panel. • Post-panel discussions hold the attention of 
Peter Coffee (leaning over), WordPerfect’s Pete Peter¬ 
son, and Leslie Fiering from Banker’s Trust. • Peterson 
takes down suggestions from Steve Patzer of Intel. 


anymore. “The boss is taking a hard 
look at the bottom line and is amazed 
at how much he has spent over the 
past years,” said keynote speaker James 
Nestor, senior manager, microcomputer 
R&D, for the Big Eight accounting firm 
of Ernst and Whinney. “The look on 
his face is different now when you tell 
him to spend millions on new technol¬ 
ogy and write off the old.” 

Participants agreed that their jobs 
have more than one side. As Peter C. 
Coffee, engineering specialist for The 
Aerospace Corporation and managing 
partner of SolveWare, commented, “PC 
support can’t simply be technical ex¬ 
perts anymore. We’ve got to understand 
the business. Do you know what your 
company does for a living?” 

Indeed, systems professionals are 
faced with a difficult job that requires 
more technical expertise than ever 
about a wider range of topics. This 
expertise, reinforced by business fi¬ 
nesse, is necessary in order to explain 
to the executive suite how the new 
technology can be cost effective. 

The new technology means OS/2 
and new user interfaces; it means 386 
chips and changing bus architectures; it 


means SQL servers and distributed pro¬ 
cessing; and, perhaps most difficult of 
all, it means networks. Conference 
speakers and attendees faced each of 
these challenges head on. 

INEVITABLE OS/2 

The conference began with a topic very 
much on people’s minds today: OS/2. 
What the panel revealed, however, was 
that little, if any, controversy remains 
about the new IBM/Microsoft operating 
system; OS/2 is now a fact of life that 
people have accepted—or at least re¬ 
signed themselves to. They did, how¬ 
ever, voice definite concerns about 
converting to OS/2. 

IBM representative Tom Peters, 
manager of software developer sup¬ 
port/contracts, told the audience that 
“now is the time for people to begin 
to use OS/2.” According to Peters, IBM 
envisions two roles for OS/2: (1) for 
developing new applications that take 
advantage of the built-in Presentation 
Manager, data manager, and communi¬ 
cations manager, and (2) for improved 
DOS applications. Peters pointed out 
that the list of OS/2 applications repre¬ 
sents many different types of compa¬ 


nies, just as has been the case with 
DOS. IBM’s goal is to have 1,000 OS/2 
applications by the end of the year, al¬ 
though many of these merely will be 
warmed-over DOS applications. 

WordPerfect Corporation’s Execu¬ 
tive Vice President Pete Peterson admit¬ 
ted to being a born-again OS/2 convert. 
“I was an OS/2 basher for awhile. I was 
hoping to see a 386 operating system.” 
Although WordPerfect was, and still is, 
very successful in the DOS environ¬ 
ment, Peterson now sees OS/2 as the 
best solution for three reasons: it ad¬ 
dresses the major problems WordPer¬ 
fect had in developing under DOS, it 
has the support of software manufac¬ 
turers, and it is IBM’s choice. 

Other panel speakers voiced ac¬ 
ceptance of OS/2. Martin Her bach, vice 
president of development for Com¬ 
puter Associates, said he supports OS/2 
despite the cost involved in training 
and in upgrading hardware. He pre¬ 
dicts that OS/2 will open up new kinds 
of software for a new user base. “The 
spreadsheet we use now will look very 
obsolete in a couple of years when we 
start blending capabilities from main¬ 
frame software, such as modeling lan- 
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guages that will enable us to add an 
optional discipline on top of our un¬ 
audited spreadsheets.” he said. 

Tom Hoffmann, manager of sys¬ 
tems development for roadnet, an affil¬ 
iate of United Parcel Service, already is 
developing in-house applications on 
OS/2. He said the OS/2 environment 
suits his purposes because it has multi¬ 
tasking, handles large programs, works 
on Novell networks, and is more stan¬ 
dard—and has a lower conversion 
cost—than UNIX. “Who needs OS/2?” 
he asked. “I think we all do.” 

Other OS/2 panelists took more 
cautious stances than did Hoffmann. 

Tom Simondi, manager of microcom¬ 
puter planning and integration for The 
Aerospace Corporation, complained 
that OS/2 does not run on his broad¬ 
band Novell network. He further com¬ 
plained that because OS/2 is 286-based, 
it is limited in what it can do, it re¬ 
quires lots of RAM, needs a large and 
fast hard disk, and does not run every 
piece of DOS software. 

David Hasiba, manager of micro 
acquisition/maintenance support for 
Merrill Lynch, is taking a cautious look 
and especially is concerned about the 
high cost of using OS/2, which he be¬ 
lieves will go even higher as the price 
of memory chips continues to climb. 

WordPerfect’s Peterson said despite 
his better-late-than-never acceptance of 
OS/2, he is not without complaints. For 
example, “Why on earth are we still 
dealing with 11-character file names?” 

Questions from the audience indi¬ 
cated that they, too, see OS/2 as inevita¬ 
ble, but they have concerns, about 
which they drilled IBM’s Peters. Intel’s 
Senior Software Engineer Steve Patzer 
said, “We’re going to be forced to live 
with an OS based on a 4-year-old tech¬ 
nology, the 286. It’s a cruel joke played 
on the 386 people.” Peters responded 
that IBM had surveyed a number of its 
large customers and found that most 
had a large base of 286 machines. Fur¬ 
ther, he said, applications developers 
encouraged IBM to focus on the 286. 

Ken Brooks, advisory systems engi¬ 
neer for the Bank of America, one of 
IBM’s large customer accounts, re¬ 
torted, “I personally resent getting the 
blame for an 80286-based OS/2. Your 
customers tend to have to foot the bill 
for your R&D plans.” 

Another complaint that surfaced 
was die matter of support. “A real op¬ 
erating system needs a real support 
policy,” said Thomas O’Leary, director 
of MIS technology for North American 
Philips (NAP). IBM now warrants OS/2, 
but only for 90 days after purchase. 


Clockwise from top left: Ashton-Tate’s Roy Folk heeds his own advice to listen to 
end users. • Richard Schwartz, vice president of database technology for Borland, 
listens to audience questions. • The well-received session on SQL included 
Umang Gupta of Gupta Technologies and Herb Edelstein of Euclid Associates. 


Peters pointed out that IBM has moved 
from providing no support for DOS to 
the current level of support for OS/2. 

Concerns aside, many participants 
acknowledged they eventually would 
move to OS/2, although few had as yet. 
As WordPerfect’s Peterson summed up, 
“OS/2 bashing is not really relevant 
anymore. The real questions are, 

‘When does your company start using 
OS/2, and who is going to use it?’ ” 

ABSOLUTELY GRAPHICS 

Part and parcel of OS/2 is the graphics 
user interface (GUI), Presentation Man¬ 
ager. Responses to the question, “Why 
a GUI?” elicited strong support among 
panelists. “Simply, a picture’s worth a 
thousand words,” said Gordon Sollars, 
vice president of distributed systems 
for Merrill Lynch. “The GUI is here; I 
don’t believe we can ever go back¬ 
wards,” said Peter Miller, president of 
ON Technology. 

Predictably, Microsoft’s vice presi¬ 
dent of systems marketing, Steve Ball¬ 
mer, as enthusiastic a proponent of the 
graphics user interface as there ever 
was, answered the “Why GUI” question 
simply and directly, “Why? It’s abso¬ 


lutely why not!” Ballmer started off an 
afternoon of GUI discussion with a 
rousing endorsement of Presentation 
Manager, which, he said, means stand¬ 
ardization, richness of expression, re¬ 
duced learning time on each additional 
application, “annual-report quality” of 
output, and device independence. 

While Ballmer sees a long future 
for DOS, “at the same time we [Micro¬ 
soft] are doing everything we can to 
cajole, encourage, support, and move 
applications developers forward to do 
their next-generation great ideas on top 
of Windows and Presentation Manager.” 
He predicted that applications using 
features of Presentation Manager will 
start to appear in early 1989. 

In response to a question from 
Mike Purcell, staff software engineer 
for Baxter Health Care, who accused 
Microsoft Windows of running “discon¬ 
certingly slow” on a 16-MHz 386, Ball¬ 
mer indicated that Microsoft is continu¬ 
ing to work on the problem. “There’s 
a lot we can do to speed things up— 
strictly algorithmically.” 

Apple’s lawsuit against Microsoft 
for infringing on the “look and feel” of 
the Macintosh interface generated sev- 
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eral questions throughout the Systems 
Forum. In response to the question, 
“What happens if Apple wins the case?” 
IBM’s Peters simply said, “I don’t think 
it’s a real possibility.” Ballmer said, “If 
Apple wins, they’ll win on certain ele¬ 
ments of the visual interface. [Only] 
those specific elements that were 
deemed infringing would need to be 
changed—it might be as simple as 
rounded borders can’t be rounded.” 
Others, including Chuck Peddle, presi¬ 
dent and CEO of Tandon, hope that a 
loss by Apple would promote the cause 
of a standard interface across vendors. 

In Apple’s defense, Peter Watkins, 
the company’s applications marketing 
manager, likened the case to a diction¬ 
ary. “You can’t copyright words in a 
dictionary, but when a poet puts them 
together, it’s different.” 

Some developers expressed con¬ 
cern about developing applications for 
the graphics user environment. Peter 
Winer, vice president of product devel¬ 
opment for the Living Videotext divi¬ 
sion of Symantec, said, “Most benefits 
accrue to the user, and, for the most 
part, the larger costs are borne by the 
deVeloper. You’ve got to write bigger, 
more complicated code.” 

“The first is the worst,” said 
Micrografx President George Grayson, 
because it requires a different mindset 
and different tools and facilities devel¬ 
opers are not used to.” Miller agreed 
that developing for the GUI is “one or 
two orders of magnitude more difficult 
than for a character-based interface. 

Some people warned against los¬ 
ing sight of the user’s needs and which 
interface—character or graphics— 
serves those needs better. Greg Papa- 
dopoulos, executive vice president of 
AI Architects, called this tendency ’’the 
talking-toaster syndrome,” in which 
developers get carried away with how 
“neat” the interface looks. Sollars 
agreed, “Gee-whiz stuff for its own 
sake isn’t going to get any acceptance 
from the user” and generally works it¬ 
self out through natural selection. Rich¬ 
ard Schwartz, cocreator of Paradox and 
vice president of database technology 
for Borland, added, “You can dialog- 
box people to death. The challenge of 
the environment is to try to find the 
right way to use it.” 

Gary Loewenthal, a consultant 
with Information Analysis Inc., con¬ 
tended that “it’s possible to get 75 
percent of the benefits of a GUI ap¬ 
plication just by carefully designing 
the front end of a character-based 
system—a good menu, intuitive.” But, 
Sollars quickly added, “We’re here to 


do things that couldn’t be done with 
a character-based interface.” 

“Will Presentation Manager be suf¬ 
ficient reason to go to OS/2?” asked 
Leslie Fiering, assistant vice president 
of advanced technology for Banker’s 
Trust. Winer responded, “You’ll move 
[to OS/2] the day somebody comes out 
with a very appealing improvement on 
something you’re doing with DOS.” 

386 PEP RALLY 

Questions of why or when to move to 
new hardware technology were echoed 
in the panel, “Toward the 386 Plat¬ 
form.” Few people would turn down a 
386 if it were handed to them— 
everyone loves its power and speed. 
Obviously, cost is the limiting factor. 

“Our big problem is price. We 
have to restrict ourselves to [putting 

S ome developers expressed 
their concern about the diffi¬ 
culty of developing applica¬ 
tionsfor the graphics user 
environment. 


386s] in areas that show a big return— 
such as the development community,” 
Fiering said. 

Therese Myers, president of 
Quarterdeck, said the 386 provides cer¬ 
tain benefits for about a $1,600 pre¬ 
mium over the cost of a 286, “but it 
still just gives you what your people 
can use.” Perry Davis, vice president of 
information resources for the advertis¬ 
ing agency of Saatchi and Saatchi, ad¬ 
mitted to having a “love affair with the 
386,” because the processor had made 
a big difference in administration at his 
agency, roadnet’s Hoffmann said that 
all the software developers at his com¬ 
pany have 386s. “In our case, it was 
very simple: faster is better,” he ex¬ 
plained. The 386 allows them to use 
DOS extenders, UNIX, or OS/2, Hoff¬ 
mann said, adding that he especially 
likes the built-in hardware debugging 
feature on the 386. 

Fiering called herself “another 386 
yea-sayer—if nothing else, it’s a great 
DOS machine.” She, along with others, 
hopes to see new applications for the 
386 that wouldn’t be possible other¬ 
wise, but no vendors present at the 
Forum were forthcoming with plans 
along those lines. 


The other side of the 386 issue is 
what to do with the existing base of 
80286 and 8088/86 machines. “Manage¬ 
ment doesn’t want to hear that the 
$20 million invested in old equipment 
is being thrown out,” Fiering said, add¬ 
ing she has had very little luck finding 
a good 386 add-in board for the AT. 
James Perry, senior systems consultant 
of aramco, said he uses the trickle- 
down theory. Older machines move 
down to the low-end users, and aramco 
is still buying PS/2 Model 30s as well. 
“The 8088 boxes will be around for 
awhile,” he said. 

James Johnson, general comanager 
at Intel, responded that Intel realizes 
the 386 cannot dominate the market at 
current price levels. He said the 286 
will continue to meet a lot of needs, 
and, he added, the direction Intel is 
moving now for the non-power user 
is the 16-bit 386SX chip. 

Even as Systems Forum partici¬ 
pants described their difficulty in find¬ 
ing homes for the older machines and 
budget approval for the 386, Johnson 
started talking of the 486 and 586. 

“But,” he said, “going from the 386 to 
the 486 to the 586 will involve slight 
modifications rather than fundamental 
changes.” Is that any solace to the com¬ 
pany full of PCs, XTs, and ATs? 

MACENVY 

Complicating matters further is the ex¬ 
istence of the hardware melting pot, 
which mixes not only different proces¬ 
sor speeds, but also different philoso¬ 
phies. A big question at the Systems 
Forum was “What about the Mac II?” 
While Intel’s Johnson drew a laugh 
when, looking perplexed, he replied, 
“I’m not familiar with that product,” 
the Macintosh was very much on die 
minds of participants. 

About half the audience said they 
had both PCs and Macs, but, for the 
most part, PCs are the major system, 
with Macs performing isolated func¬ 
tions on the periphery. 

“The M-word,” NAP’s O’Leary 
called the Macintosh, and he asked 
rhetorically, “How do you deal with 
Mac envy?” O’Leary argued that, as pro¬ 
fessionals, “we should learn to use 
both [IBM and Apple products].” Macs 
account for 10 percent of NAP’s com¬ 
puter base. The problem so far is that 
“Apple can’t seem to provide support 
in a mixed environment,” O’Leary said. 

Alex Kask, senior manager of Ernst 
and Whinney, said that accounting firm 
has 8,000 computers, 20 to 25 different 
models, and has no problems with diis 
mixture—but only because each serves 
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Our front end helps protect 
your back end. 


Today’s users require sophisticated 
interfaces for their applications. 

Yet complex front ends are a real pain 
to create, especially when the specs 
change and your deadlines don’t. 

But now JYACC introduces JAM™ 
a powerful 
user inter¬ 
face develop¬ 
ment tool 
that makes 
it easier 
than ever 
Use windows and colors to design 

freely with JAM. and revise 

your complex applications. 

JAM is the first tool that does it all, 
from prototyping to implementation. 
With JAM, you start by creating 
screens and linking them together to 
develop an application shell. You can 
experiment with the look of the inter¬ 
face, and even explore “what if” 
scenarios on the application flow. 

Then you attach processing routines, 
and your application is complete. 


JAM works under the following operating systems: 

• UNIX® • VMS® • RMX” 

• MS-DOS® • XENIX® • VOS” 

_ ♦ AOS/VS” _ A. 

You’ll be amazed at how quickly 
your applications spring to life with 
JAM’s interactive screen management 
utility. You can use features like con¬ 
text-sensitive help, shifting and scroll¬ 
ing fields, a variety of visual attributes 
and extensive data validations to 
create exciting screens, windows and 
menus—all without writing a single 
line of code. JAM also lets you test 
your prototypes at any time. 

JAM lets you draw from its extensive 
subroutine library to help you write 
processing routines faster. And revi¬ 
sions to your applications are easier, 

Introducing 

JAM 


because your subroutines are insulated 
from the data entry and presentation 
details of the interface. 

JAM is extremely portable. It runs 
on almost every computer, from PCs to 
superminis, and works under 6 operat¬ 
ing systems. This allows you to develop 
consistent interfaces throughout your 
company— 
a significant 
asset to the 
Fortune 500 
companies 
that have 
been using 
JAM for more Enhance applications with 
than a year. context-sensitive help. 

JAM from JYACC. It gets your 
front ends—and back ends—in great 
shape. Call for more information about 

EEiSL 800-458-3313 

JYACC FORM AKER™, JAM’s screen 
manager, is also available separately. 
JYACC, Inc., 116John Street 
New York, NY 10038 212-267-7722 
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Did you know 
that many of the 
world’s most suc¬ 
cessful software 
publishers have 
been faking it for 
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That’s right Lotusf 
Ashton-Tatef Word¬ 
Perfect Symantec’” 

—yes, even Peter 
Norton Computing. 

We’ve all been using 
Dan Bricklin’s™ Demo 
II Program to concoct 
the world’s most con¬ 
vincing prototypes, 
demos and tutorials. 

The next best thing 
to being ware. 

Now published by Peter 
Norton Computing, 

Demo II lets you create 
slide shows on your PC 
that mimic the appearance 
of an actual running pro¬ 
gram, complete with menus, 
screen images, even grinding 
disk drives. 

It’s so realistic that, if you 
didn’t know better, you’d bet 
your ASCII you were seeing 
the genuine article. 

You can create text screens 
with all 256 characters and 
attributes, including the 



special and 
box drawing 
characters. 

You can capture text or 
bit-mapped graphics images 
from other programs. 

You can use the overlay 
facility to merge elements 
from existing slides into new 
ones, or to create special 
effects. 

You can duplicate any user 
interface, from the pull-down 
menu to the Lotus light-bar. 


(Not to mention 
the one you just 
thought o£) 

You can take 
advantage of over 100 
run actions to control 
the sequence of 
slides, respond to 
keystrokes, produce 
sounds and a whole 
lot more. 

And you can run 
off copies of the run¬ 
time until you run out 
of floppies. 

A picture is worth 
a thousand lines. 

With Demo II at your 
disposal, you can 
conceptualize your 
programs, describe them to 
others, refine the functionality 
and interface and teach users 
how to get the best results 
from your end result 
Without writing a single 
line of code 

Which means that when 
you do get around to writing it 
you’ll only have to write it once 
Or you’ll only have yourself 
to blame. 
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a specific purpose and few are con¬ 
nected. “We are closer to apartheid 
than to a melting pot,” he said. 

Dennis Quinn, manager of data 
processing for the Phoenix Group, 
pleaded for vendors to move faster in 
the direction of AppleTalk for Novell 
and Ethernet. He also mentioned TOPS, 
which he said is available now but has 
problems with speed and data security. 
Bruce Laufer, LAN coordinator for the 
law firm of Wilmer, Cutler, and Picker¬ 
ing, said he believes software to be the 
solution to his mixed environment of 
500 machines from 10 different ven¬ 
dors. “I’ll buy the first network operat¬ 
ing system that allows me to network 
all these together.” 

BATTLE OF THE BUS 

A heterogeneous vendor environment 
means different buses, and the ongoing 
bus battle continued on the floor of 
the Systems Forum. Compaq’s Gary 
Stimac, vice president of systems engi¬ 
neering, gave his company’s view from 
the front line, saying that Compaq’s 
dual-bus architecture gets maximum 
performance from CPU, disk, and video 
subsystems, whereas IBM’s Micro Chan¬ 
nel does not optimize its subsystems. 

“Compaq is driven by customer 
needs,” Stimac said. “We have not seen 
the demand [for the Micro Channel]. 

We would be driven to the Micro 
Channel if we saw some performance 
advantages. We do not see them.” 

Similarly, Safi Qureshey, president 
of another 386 competitor, AST Re¬ 
search, said, “If and when the market is 
ready for the Micro Channel, we will 
come out with an improved product, 
not just a clone.” 

On the other hand, Cumulus Presi¬ 
dent Marty Alpert believed strongly 
enough in the Micro Channel to found 
his own company in order to manufac¬ 
ture PS/2 peripherals. “Micro Channel 
wins because it’s better. How big it 
wins is because of IBM,” he said. 

Many agreed that the availability of 
peripherals will be key to the Micro 
Channel’s success, but participants won¬ 
dered where those peripherals are. 

“It’s been 14 months, and I would like 
to see some of those coprocessors,” 
Qureshey said. Brian Livingston, assist¬ 
ant manager of information systems for 
the Union Bank of Switzerland, pre¬ 
dicted that the Micro Channel would 
generate fewer boards than the classic 
AT bus because Micro Channel boards 
are smaller and require a difficult man¬ 
ufacturing process. 

Diane Danielle, assistant vice pres¬ 
ident, finance LAN, for Wells Fargo 


Bank, expressed her view of the bus 
wars this way: “Until I see an applica¬ 
tion that runs better on the Micro 
Channel than on the classic bus, I see 
no reason to change.” 

For Danielle and other end users, 
the specific type of bus inside the ma¬ 
chine is not as important as whether or 
not it is a good, reliable computer that 
performs its various tasks well. Thomas 
O’Leary drew applause when he said, 
“Who cares if it has Micro Channel or 
not if it’s a good computer.” 

SQL SEQUEL 

Whereas systems manufacturers have 
yet to fight the bus wars to a conclu¬ 
sion, data-management vendors have 
been able to agree on at least one im¬ 
portant issue: SQL is the language of 

IVIctf/ of the SQL panelists 
agreed—albeit somewhat 
reluctantly—that IBM will 
figure heavily in the SQL 
market for PCs. 


choice for distributed processing. This 
hardly means that all problems are 
solved, however. 

Umang Gupta, president of Gupta 
Technologies, which develops and mar¬ 
kets distributed SQL software, listed the 
advantages of distributed (or as he 
called it, “cooperative”) processing: it 
partially offloads minis and mainframes, 
permits the use of graphics develop¬ 
ment tools, takes advantage of GUIs, 
integrates PCs into corporate networks, 
and, in five to seven years, will replace 
dumb terminals. 

“SQL is a big move to standardiza¬ 
tion, but not all SQLs are the same,” 
claimed Herb Edelstein, a partner with 
Euclid Associates, which specializes in 
data-management consulting. Edelstein 
complained that the exact same SQL 
statement may work differently in dif¬ 
ferent systems. “SQL doesn’t make 
my job as a database designer any 
easier,” he added. 

What is lacking, according to Edel¬ 
stein and other SQL panelists, is a stan¬ 
dard application program interface 
(API). Doug Woodward, vice president 
of engineering at Novell, said, “With a 
standard API, all front-end applications 
could run transparently with any back¬ 
end engine, which would give users 


the ability to select products from dif¬ 
ferent vendors.” He told the users 
present, “The only way to get there is 
for you to demand that vendors sup¬ 
port some kind of standard API.” 

Dave Browning, cofounder and 
president of WBS and Associates, a 
data-management consulting firm, 
said he cannot sell his clients a one- 
company solution, yet that is the flaw 
in many SQL implementations. Brown¬ 
ing blamed the situation on SQL mi¬ 
grating down from mainframes, bring¬ 
ing with it the mainframe mentality 
of a one-vendor solution. 

Which vendors will be the big hit¬ 
ters in the SQL market for PCs in the 
next year? Most panelists agreed— 
albeit reluctandy—that IBM will figure 
heavily. “This is interesting because it 
doesn’t have a product out yet,” Rich¬ 
ard Finkelstein pointed out. (OS/2 Ex¬ 
tended Edition 1.0 with the data man¬ 
ager was released at the end of July.) 
Finkelstein, president of Performance 
Computing, which specializes in SQL 
database development, also predicted 
that IBM will share the market some¬ 
what evenly with Microsoft and Lotus, 
both of which are developing SQL 
database servers. On the second tier, 
he expects Novell and XDB Systems to 
compete head to head, but he left a 
big question mark next to Ashton-Tate, 
which (despite strategic alliances with 
Microsoft and InterBase), has yet to 
show its capabilities in the SQL arena. 

Finkelstein further predicted that 
front-end development tools, such as 
SQL Windows from Gupta Technolo¬ 
gies, will become prevalent, and, he 
said, we will see the emergence of a 
new class of products based on hyper¬ 
media that will integrate graphics, 
sound, and images. 

Gupta conceded that IBM undoubt¬ 
edly will continue to dominate the 
mainframe SQL market, “but on PCs, 

I’m not confident that’s the case. There 
are likely to be four or five major play¬ 
ers, with none dominating.” These 
players include Lotus, Ashton-Tate, Ora¬ 
cle, Microsoft/Sybase, and IBM with its 
OS/2 Extended Edition. 

No matter who the players are, 
Systems Forum panelists and attendees 
have realized that SQL and distributed 
processing are a boon for PCs. “People 
argue whether SQL is good or bad, but 
it doesn’t matter,” Edelstein said. In the 
mainframe or mini world, he argued, 
“if you don’t offer SQL, you’re out of 
business. The micro world is moving 
in that direction.” 

“You’re going to need to know 
about SQL,” Edelstein concluded. 
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You are also going to need to know 
about networks and all issues related to 
them. Networks commanded a full day 
at the Systems Forum. In sessions rang¬ 
ing from guidelines for managing net¬ 
works to the low-level details of the 
API to the finer issues of networking 
networks, panelists and attendees 
voiced concerns about die finicky na¬ 
ture of LANs, proprietary hardware and 
software, incompatibility, and the chal¬ 
lenge of making decisions now that 
will pay off (or at least not backfire) 
down the road. 


About three-fourths of the audi¬ 
ence indicated that they had LANs of at 
least 25 nodes. With network growth 
being so phenomenal, participants mar¬ 
veled that key issues resist resolution. 

Networks are not single-vendor 
solutions. ‘I have yet to find a vendor 
or software company that does the 
whole job,” said Gary Gunnerson, man¬ 
ager of the information center for Gan¬ 
nett. The burden is on the network 
manager to put all the pieces together. 

This burden is made heavier by an 
industry so far unwilling to commit to 


standards. During the Forum, network 
vendors came under attack for being 
proprietary. “Developers don’t want so 
many API choices,” said Robert Shostak, 
codeveloper of Paradox and cofounder 
and executive vice president of Mira 
Technology. “Why can’t vendors simply 
get together and decide on one? The 
answer is they feel they need to differ¬ 
entiate their products.” 

Novell’s vice president of corpo¬ 
rate marketing and development, Craig 
Burton, denied the charge. “We have 
our own APIs now because none ex¬ 
isted before. We will integrate new APIs 
from other vendors if users want.” 

But panelists did not give up their 
attack. Mark Freund, vice president of 
Interconnect Network Consulting 
Group, called it a “real mistake” for 
Novell, 3Com, and Banyan to fight 
among themselves. If it continues, he 
said, “the overall winner will be IBM.” 
But, again, Novell’s Burton defended 
his company: “It is an illusion that 
our intent is to drive ourselves into 
a proprietary hole.” 

The only solution for users, ac¬ 
cording to Nestor Holynskyj, vice presi¬ 
dent of private banking for Morgan 
Guaranty, is to marry the vendor and 
run the risk of becoming proprietary 
or to marry one of the half-dozen inte¬ 
grators around the country who know 
how to set up a network. 

When asked what standards will 
prevail, no panelist had the definitive 
answer. In the area of APIs, Mira’s 
Shostak predicted that the winner 
would be whichever company has the 
best market share—Microsoft, Novell, 
3Com, or IBM. Cheryl Currid, manager 
of departmental computing for Coca- 
Cola Foods, said that because corpora¬ 
tions are not about to throw out what 
they already have, future standards will 
be based on what is here now. She 
thinks Novell has the lead in that re¬ 
spect. Finally, Andy DeMari, president 
and CEO of Retix, is certain that the 
Open Systems Interconnection (OSI) 
standard will predominate. 

OSI also got the nod as a standard 
for networking networks. 3Com Chair¬ 
man Robert Metcalfe called OSI and 
ISDN the wave of the future. However, 
Banyan’s cofounder, Anand Jagannathan, 
disagreed. “If you are waiting for OSI 
to be the ultimate solution, you are 
going to keep waiting.” He encouraged 
the entire industry to standardize on 
NETBIOS as an interface and devise a 
standard way of mapping names. 

“IBM’s Systems Network Archi¬ 
tecture (SNA) is a viable alternative 
today,” said Dennis Linnell, president 
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If it weren't for Sharps new tech¬ 
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trying to read the headline above. 
That's because our display screen 
offers unsurpassed brightness 
and clarity, with three times the 
contrast of conventional LCDs. 
Along with an increased viewing 
angle, our double super-twist 
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LM24010Z 

240x128 

176x96x22 

134x76 

0.49x0.49 

LM64135Z 

640x400 

300x166x26 

218x139 

0.30x0.30 

LM64148Z 

640x480 

280x180x25.5 

205x155 

0.28x0.28 

LM64048Z 

640x480 

310x240x25 

237x180 

0.33x0.33 

LM72060Z 

720x400 

320.4x170.4x34 

260x147 

0.32x0.32 
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of the consulting and software develop¬ 
ment firm, Gate Technology. “SNA, at 
this point, is three or four years ahead 
of OSI in terms of usable functions. 
They’re going in the same, but incom¬ 
patible, directions.” 

Shostak said that what this lack of 
standards adds up to is a losing propo¬ 
sition for both developers and users. 

He believes developers are forced into 
three choices: they can bet on which 
standard will prevail and target applica¬ 
tions there; they can wait and let the 
market decide—but competitors may 


not wait; or they can incorporate the 
lowest common denominator of func¬ 
tionality into their products. 

In networks, as in all other topics 
covered at the Forum, participants 
searched in vain for easy answers. 
Some compared the difficulty of man¬ 
aging LANs to managing mainframes, 
but as LAN Systems President Tyrone 
Pike said, “I’d gladly go back to main¬ 
frames. At least there’s a book to tell 
you what to do.” He wished for more 
advanced tools to help him design, in¬ 
tegrate, and analyze LANs. 
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David Ferris, president of Ferris 
Networks, agreed that better tools are 
needed. “Average network control 
means walking along a cable until you 
Find a break.” Tools must tell you not 
only when the network is down, added 
Harry Saal, president of Network Gen¬ 
eral, but also the cause. 

Another network problem is man¬ 
agement of users. “People took to PCs 
so readily because they could sports- 
car around,” said Kenwood Associates 
President Wylie Crawford. “They don’t 
want to ride the bus with the rest of 
us. They don’t want to give up con¬ 
trol.” Ferris added that user training is 
virtually nonexistent today, but it would 
save a lot of money in the long run. 
Other network management problems 
brought up by panelists included dis¬ 
aster-recovery planning, backup proce¬ 
dures, and data integrity. 

The best route to take for easing 
management worries—if you can afford 
it—is a star wiring topology with 
twisted-pair cable. With this configura¬ 
tion, “network management becomes 
half as difficult,” Pike said. “Physical 
cable management is the beginning 
of being able to sleep at night.” 

POWER TO THE END USER 

In the final analysis, solutions to all 
the problems debated at the Systems 
Forum must ease the burden for not 
only the systems developer and integra¬ 
tor, but also the end user, As Roy Folk, 
executive vice president of AshtonTate, 
said, “The only way any of us in the 
business can produce industry-leading 
products is by listening to the end 
user.” Or, as Lotus Corporation’s Sen¬ 
ior Product Design Manager Scott 
Tucker put it, the end user always 
wants “more, faster, better.” 

WordPerfect’s Pete Peterson advo¬ 
cated that software vendors back up 
and do the simpler tasks first, such as 
proper documentation and support. 

“We are overshooting the mark with 
technology.” 

Indeed, this may have been the 
best advice of all during the three days 
of Systems Forum discussions. For 
those participants searching for solu¬ 
tions to the complex problems of the 
technologically complex PC world, fo¬ 
cusing on the most basic, simple com¬ 
ponents may take you a long way to¬ 
ward a solution. 1 ‘"1111 ffil 


Susan Holly is executive editor of PC Tech 
Journal. Senior editor Gail Shaffer contrib¬ 
uted to this article. For mformation on next 
year's Systems Forum, circle 300 on the 
reader service card on page 175. 
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Compaq's386S and IBM’s PS/2 Model 70 reverse the trend 
of “bigger being better. ” These small, affordable systems put 386 
capabilities in the hands of more than a few privilegedpower users. 

DAVID CLAIBORNE 


A large part of the attraction of a 
/A personal computer comes from 
JL JL the fact that it is personal . You 
can get your arms around it and see 
all of its working parts for yourself. 

This gives you the feeling that the com¬ 
puter is working for you and you 
alone. One factor contributing to this 
feeling is that the computer is small 
enough to fit on top of your desk. You 
don’t have to travel to some huge com¬ 
puter room to watch your data not 
being processed. 

With a true desktop machine, you 
also can fiddle with switches and 
change add-in boards conveniently. On 
the other hand, if its large proportions 
banish the unit to a position under 
your desk or to some other corner of 
the office, you are likely to skin your 
knees, take your back out, or hit your 
head on the underside of the desk as 
you try to access it. 

The popularity of desktop PCs also 
has come traditionally from the fact 
that they require minimum space in 


today’s cramped office environments. 
The size of desktops has always been 
their strong suit when compared to 
minicomputers, and it is even more 
essential if PCs are to continue to in¬ 
vade the ranks of employees who don’t 
have much more than a cubicle to call 
their own. 

Unfortunately, as the PC has be¬ 
come more and more powerful, it has 
gotten much bigger. The IBM PC was 
bigger than the Apple II; the IBM PC/AT 
was bigger than the PC; and the IBM 
PS/2 Model 80 is so big that it falls off 
the desk and lands on its end. Hulking 
machines such as the ALR FlexCache 
25386, although extremely powerful 
and having huge amounts of storage 
capacity, almost demand to be hidden 
in an out-of-the-way niche. The trend 
has been: if you want a more powerful 
personal computer, you have to buy a 
bigger, more expensive, and less per¬ 
sonal one. 

In June, however, Compaq and 
IBM introduced new PCs that reaffirm a 


commitment to providing top machine 
performance in a system that fits on 
top of your desk and is truly personal. 
Both machines reviewed in this article 
use 32-bit Intel processors: the IBM 
PS/2 Model 70-E61 uses a 16-MHz 
80386 and the Compaq Deskpro 386 S 
uses the new Intel 80386SX. In perfor¬ 
mance, both of the machines tested 
provide the capability, functionality, 
storage space, memory capacity, and 
speed commensurate with any PC 
available today. 

They also make owning a 386 
computer affordable for the first time, 
significantly narrowing the price gap 
between the top of the 80286 computer 
line and the bottom of the 386 line. 
When the price differential between 
286 and 386 machines narrows enough, 
Compaq and IBM are betting that many 
buyers will spend the extra dollars for 
the higher-performance chip. Machines 
such as the Deskpro 386 S and PS/2 
Model 70 may even lead to the even¬ 
tual elimination of the 286 line. 
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This small-footprint 
Deskpro brings386power 
to any desktop. 

The Compaq Deskpro 386 S has a to¬ 
tally new look for Compaq, even be¬ 
yond the small packaging and Intel 
386SX processor. The keyboard has a 
new feel, and a mouse port finally is 
built into the system board, along with 
a serial port, a parallel port, and a VGA 
graphics controller. The power switch 
has moved to die front (see photo 1). 

The machine’s 386SX is a 386 with 
clogged arteries. It is a fully functional 
386 processor that communicates with 
the world via a 16-bit data path, rather 
than the 386’s standard 32-bit data path. 
Its address bus is limited to 24 bits, the 
same as the 286. It is about half the 
size of the 386 chip package and de¬ 
signed for surface mounting. Intel is 
currently producing the chip for opera¬ 
tion at only a single speed—16 MHz. 

In many respects, the 386SX is to 
the 386 what the 8088 was to the 8086. 
The 8088 used a 16-bit internal data 
structure but communicated over an 
8-bit data bus. IBM chose the 8088 as 
its first PC to straddle the fence be¬ 
tween a 16-bit CPU and the then-exist¬ 
ing 8-bit world of software and hard¬ 
ware. In much the same way, the 
386SX allows Compaq to straddle the 
line between an emerging 32-bit world 
of more powerful CPUs and what Com¬ 
paq calls “industry-standard architec¬ 
ture,” a well-established 16-bit world 
widi myriad expansion boards that are 
compatible with the AT bus. 

The Compaq 386 S also has inher¬ 
ited many characteristics from its Com¬ 
paq ancestors. The machine’s internal 
circuitry and design provide an illus¬ 
trated history of Compaq’s PC develop¬ 
ment. The 16-MHz memory bus, only 
16 bits wide because of the 386SX, 
uses the page mode for memory access 
introduced in the Compaq Deskpro 
386 and used in the Portable 386. Ap¬ 
plication-specific integrated circuits 
(ASICs) and integrated hard-disk con¬ 
trollers are Compaq trademarks origi¬ 
nally found in the Portable III. The in¬ 
tegrated video graphics controller 
(VGC) provides full VGA functionality 
and features the 16-bit bus design used 


in Compaq’s VGC board, introduced 
last year. Of course, the machine has a 
standard 8-MHz, 16-bit AT bus. 

MINUSCULE MEASUREMENTS 

The most noticeable feature of the 
Compaq 386 S is its small size. Measur¬ 
ing 5.9 inches high by 14.8 inches deep 
by 15.8 inches wide, it is considerably 
smaller than the traditional Deskpro 
system unit. It is slightly taller than the 
IBM PS/2 models, allowing it to hold 
standard AT-bus expansion boards and 
a stack of three externally accessible 
storage devices (two third-height and 
one half-height). With a shortened key¬ 
board, the enure unit has a depth of 
less than 22 inches, just right for a 24- 
inch-deep work surface. 

The standard diskette drive is a 
third-height 1.2MB 5.25-inch drive. It is 
the only storage device on the entry- 
level Model 1; hard-disk drives of 20MB 
and 40MB are available with the Model 
20 and Model 40 versions, respectively. 
Other storage-device options include a 
1.44MB 3.5-inch diskette drive, a 40MB 
or 135MB hard-disk backup (tape 
drive), and a 110MB hard-disk drive. 

The machine can accommodate as 
many as four devices, but no more 
than two hard-disk drives. 

Compaq offers an optional color 
or monochrome VGA monitor with the 
unit. Both monitors rest securely on 
top of the system unit, and they both 
provide good clarity and contrast. They 
really shine when coupled with the 
Compaq 16-bit VGA. *By doubling the 
data-transfer rate, the VGA enhances 
performance significantly. 


A full set of external connections 
is integrated into the system board. 

This includes a parallel port, a nine-pin 
serial port, a keyboard port, and an 
auxiliary port (for an IBM PS/2-compati- 
ble mouse). With these items on the 
system board, the four AT-bus slots are 
totally free in the standard machine. 

The system unit features a keylock in 
the rear of the machine that secures 
the cover; keyboard security is pro¬ 
vided via a password stored in the bat¬ 
tery-backed CMOS. These features pro¬ 
vide security for data in the machine. 

The 386S keyboard follows the 
IBM enhanced-keyboard layout. Com¬ 
paq has changed its strategy on the 
keyboard cable so that the cable con¬ 
nects from the bottom of die keyboard 
to the back of the system unit. The 
keyboard is also notable in its feel and 
size. Compaq has finally abandoned its 
soft keys to add a little resistance to its 
keytops. There is no IBM click, but the 
keyboard, manufactured for Compaq 
by EECO Inc., uses rubber-dome tech¬ 
nology (used by EECO in its Maxi¬ 
switch keyboard) to provide good 
tactile feedback. To keep the overall 
depth of the system unit and keyboard 
under 24 inches, Compaq has lopped 
off the template holder above the 
function keys. If you cannot run your 
favorite software package without the 
function-key template, you had better 
find another keyboard. 

A TOUR INSIDE 

The system unit cover comes off by 
loosening three diumbscrews on the 
rear of the unit. If the screws are too 


COMPAQ DESKPRO 386S VITAL STATISTICS 


Model 1: $3,799 

16-MHz Intel 80386SX microprocessor 
1MB memory 

Intel 80387SX coprocessor socket 
Realtime clock 
Video Graphics Controller 
Serial, parallel, and mouse interfaces 
1.2MB 5.25-inch diskette drive 
101-key enhanced keyboard 
Model 20: $4,499 

All features of Model 1 except with 
20MB hard disk (3:1 interleave) 

‘Model 40: $5,199 

All features of Model 1 except with 
40MB ESDI hard-disk drive 
(1:1 interleave) 

Available options: 

1MB, 100-ns memory module: $649 
4MB, 100-ns memory module: $2,599 
1MB system-memory expansion 
board: $699 


*4MB system-memory expansion 
board: $2,699 
*80387SX (16-MHz): $799 
*Compaq Video Graphics Color 
Monitor: $699 

Compaq Video Graphics Monochrome 
Monitor: $255 

360KB 5.25-inch diskette drive: $225 
1.2MB 5.25-inch diskette drive: $275 
1.44MB 3.5-inch diskette drive: $245 
20MB hard-disk drive: $999 
40MB hard-disk drive: $1,549 
110MB hard-disk drive: $3,499 
*40MB tape-backup drive: $799 
135MB tape-backup drive: $1,999 
"MS-DOS/BASIC 3.3: $120 
*MS-OS/2 Standard Edition 1.0: $325 
*Compaq Deskpro 386S Technical 
Reference Guide : $149 

An asterisk indicates the model reviewed and the 
options included. 
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PHOTO 1: Compaq Deskpro 386S 



PHOTO 2: Inside the System Unit 



At 15.8 inches wide by 14.8 inches deep by 5.9 inches 
high, the 386 S is smaller than the traditional Deskpro. 


Hard-disk and diskette drives are mounted in the center, 
connected to the system board via ribbon cables. The cool¬ 
ing fan is in the rear and the power supply is on the right. 

The VGC board provides 16-bit VGA capability; it connects 
to the system board without requiring an expansion slot. 

System-board features include four AT-type expansion slots 
and one slot for the proprietary 16-MHz memory board. 
The 386SX is to the right of the white-labeled BIOS chips. 

The 16-MHz, 16-bit, 4MB memory board accommodates 
two additional memory modules, either of which can be 
1MB or 4MB. A 1MB version of the board is also available. 





PHOTO 3: VGC Board 


PHOTO 4: System Board 


PHOTO 5: 4MB Memory Board 
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386 POWER 

tight, they can be persuaded with a 
handy dime or screwdriver. Once in¬ 
side, Compaq reverts to its traditional 
T15 Torx screws. 

The 140-watt power supply is 
tucked down the right side of the case, 
extending from its power switch in the 
front to its power plug in the back (see 
photo 2). Although smaller than sup¬ 
plies seen in previous 386 machines, its 
power is commensurate with the num¬ 
ber of expansion slots and storage- 
device bays. 

The center of the system unit is 
reserved for mass-storage devices. 
Diskette, hard-disk, and tape drives are 
mounted in a heavy, metal 5.25-inch 
storage-device tray, which runs the full 
length of the unit. The tray opens to 
the front to allow external access to 
three storage bays, and to the unit fan 
in the rear. The standard hard-disk 
drive is mounted across the tray, be¬ 
hind the external bays. This leaves a lot 
of space underneath it, but the space is 
filled with ribbon data cables and 
power cables for the three storage 
bays. The ribbon cables and power 
cables snake up from the system board 
in a narrow space between the tray and 
the power supply. The spacing is tight, 
making storage-device installation or 
replacement a tedious task. 


Compaq supports four types of 
disk drives in the 386S: type 2 (20MB), 
type 17 (40MB with 4 heads), type 33 
(110MB), and type 43 (40MB with 5 
heads). All four drives were developed 
originally for the Portable 386 and fea¬ 
ture integrated controllers. The 40MB 
and 110MB controllers are enhanced 
small device interfaces (ESDI) with 
full-track buffering. Because of the inte¬ 
grated controller, the drives are avail¬ 
able only from Compaq. 

Immediately underneath the disk 
tray is the Compaq 16-bit VGC board 
(see photo 3). To gain access to it, all 
storage devices must be disconnected 
and removed so the disk tray can be 
lifted out. The VGC board connects to 
the system board with three sets of pin 
connectors, spaced out over the system 
board so they provide both electrical 
connection and physical support for 
the board. 

The system board occupies the full 
floor of the unit. The board features 
the surface-mounted 386SX, a full com¬ 
plement of ASICs, and 1MB of soldered 
static-column RAM. The use of soldered 
RAM on the system board is new for 
Compaq. The static-column RAM oper¬ 
ates at zero wait states for operations 
within the same 2KB page, and at two 
wait states otherwise. Because memory 


operations tend to be clustered, this 
provides memory access at slightly less 
than one effective wait state. 

Like die Deskpro 386, the 386 S 
uses 128KB of system memory to con¬ 
tain a working copy of the system ROM 
BIOS and the VGC BIOS. This allows 
BIOS code to execute from the 100- 
nanosecond (ns) static-column RAM, 
rather than the slower 250-ns ROM. 

The left side of the system board, 
the part not covered by the disk tray 
and the VGC board, contains the 386SX 
and all items that the user might need 
to access (see photo 4). This includes 
die ROM BIOS chips; the 80387SX 
socket; four standard AT-bus slots; the 
proprietary Compaq 16-bit, 16-MHz 
memory-card slot; and three sets of 
configuration DIP switches. 

The DIP switches control die con¬ 
figuration of the Compaq 386 S. The 
settings for the switches are clearly 
marked on large labels inside the sys¬ 
tem unit. The switches are set at the 
factory to conform to the initial ma¬ 
chine configuration, and they are very 
important. For example, installing the 
387SX math coprocessor chip and fail¬ 
ing to change the configuration (switch 
2 on switchbank 1) results in a com¬ 
puter that performs the initial memory 
check and then stops dead. 


Protect Intelligence With 


ProTech KEYs: 

□ are totally transparent to the 
end user 

□ allow unlimited back up copies 

□ free up disk drives 

□ do not interfere with peripheral 
operations 

□ are easy to install 

□ protect software 
developers' revenues 

□ provide the highest level of 
protection available 

ProTech's KEYs provide the highest 

level of protection because of: 

□ assembler based routines 
(not drivers) 

□ encrypted routines 

□ physically unique hardware KEYs 

□ sophisticated software 
installation advice 



Software Protection 
KEYs By ProTech 


THE KEY 


WE HAVE THE KEY TO SOFTWARE COPY PROTECTION 


The KEY provides effective software 
protection while insuring customer 
satisfaction. The KEY is a random 
response device which is designed 
for identically reproduced software 
packages. 


For a demonstration package 
or additional information, 
please write or call: 

1 - 800 - 843-0413 


Intelligence 

THE MEMORY KEY 

The MEMORY KEY is a programmable 
software protection device. Each byte 
of memory can be addressed in 
groups or individually. Possible 
applications for the MEMORY KEY 
include: 

□ modular package control 

□ serialization 
o customization 

□ access control to PCs 
Information stored in the MEMORY KEY 
can also be altered by your 
application software in the field. This 
dynamic writing to the MEMORY KEY 
opens up unlimited possibilities. 

Possible applications for the dynamic 
read/write function include: 

□ demo control 

□ software leasing 

□ updating modules in the field 

□ any "counter" operation 


= =^=_= = =^==== MARKETING. INC. 

1804 W. Southern Parkway • Building A-112 
Durham, North Carolina 27707 
(919) 490-4970 FAX (919) 490-4974 
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Waitless. 


If you’ve been waiting around for a top performance, virtually zero wait 
state graphics card, here’s some news you can’t afford to take lightly. 

Our new display adapters, FastWrite VGA and V-RAM VGA, are simply 
the fastest VGA cards available, on earth or off. They eliminate the usual graphics card 
“bottleneck” and that means increased speed and performance 
from a standard PC that’s even better than a brand-new PS/2. 

Not to mention resolution above and beyond standard VGA- 
all the way up to 1024x768. V-RAMVGA$799 

You don’t have to wait for complete compatibility, either. Not only are both FastWrite VGA 
and V-RAM VGA 100% register level compatible but they’re the only VGA cards that are form-factor 
compatible.They have the same daughter card connectors as the IBM PS/2 Display Adapter to 
accommodate hardware add-ons in the future. 

There’s more. Once you buy a Video Seven Display Adapter, we 
won’t leave you hanging .You get free technical support, guaranteed VGA com- 
Fastwrite VGA $599 1 patibility and a full five year warranty. All for a very down-to-earth price. 

So don’t wait another nanosecond.Visit your i l / 

favorite dealer and find out more about FastWrite VGA t tt p.j-i //q tf -v t 
and V-RAM VGA. Because once you see what they can VIU E U \f/ JE V E IN 

do, you’ll be walking on air. Video Seven Inc., 46335 Landing Parkway, Fremont, CA 94538, (415) 656-7800 


The following are registered and unregistered trademarks of the companies listed: FastWrite VGA,V-RAM VGA,Video Seven Inc.; PS/2, Display Adapter, International Business 
Machines Corporation; Variable frequency monitor required for greater than 640 x 350 resolution. Video Seven reserves the right to change specifications without notice. 
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386 POWER 

The 387SX is a 68-pin leadless 
chip. Because there are no pins to 
misalign, it mounts easily in the chip- 
carrier socket on the system board. 
Removal, however, is another story. It 
requires a special tool, without which 
the coprocessor chip is virtually impos¬ 
sible to remove. 

An additional 12MB of static- 
column RAM is added to the system 
using Compaq’s proprietary memory 
board. The board is available in either 
a 1MB or 4MB version (see photo 3). 
Two 1MB or 4MB modules or one each 
can be added to either board. The 
memory board resides in a special slot 
on the system board and, like system- 
board memory, is accessed via a special 
16-bit, 16-MHz bus with a 2KB paging 
scheme. The memory board serves 
double-duty in that it also contains the 
VGA feature connector, providing an 
electrical connection from the VGC pig¬ 
gyback board through the system board 
to the memory board. 

Compaq has opted to use a 
paged-memory architecture rather than 
the memory cache controller used in 
the Deskpro 386/20 and 386/25. This 
choice eliminates the cost of the Intel 
82385 cache controller and associated 
circuitry, with only a minimal decline 
in performance. However, because 
static-column RAM costs more than the 
dynamic RAM used in the caching ma¬ 
chines, additional memory chips are 
more costly. An additional 4MB of 
memory for the Deskpro 386 S costs 
$649, versus $549 for the 386/20 and 
386/25. The cost for an additional 4MB 
of memory is $2,599 versus $2,099, a 
difference of almost 20 percent. 


IN THIS CORNER 

In the software arena, the Deskpro 
386 S offers nothing new. The standard 
user software includes the same four 
programs—CEMM, CACHE, INSTALL, 
and SETUP—that Compaq has been 
providing for the past year. CEMM, 
Compaq’s expanded-memory manager, 
is still compatible only with version 3.2 
of the Lotus/Intel/Microsoft expanded 
memory specification (LIM EMS), not 
4.0. Like any memory-manager program 
for the 386, CEMM is not compatible 
with Windows/386. 

CACHE is a good disk-cache soft¬ 
ware program but not as powerful as 
some of die commercial versions, such 
as Super PC-Kwik from Multisoft. The 
standard software also includes a dis¬ 
kette of user diagnostics. The diagnos¬ 
tic programs are similar to those for 
IBM but provide more information 
about what is being tested. 

In keeping with Compaq tradition, 
MS-DOS 3.3 with BASIC 3.0 and OS/2 
are available at extra cost. Compaq’s 
MS-DOS 3-3 provides die features of 
IBM’s PC-DOS 3.3 with some extras. 

The primary addition is the ability to 
have logical drives (volumes) larger 
than 32MB. MS-DOS 3-3, as published 
by Compaq, allows logical drives with 
as much as 512MB. 

Not-so-deep documentation. Compaq’s 
documentation for the 386 S is written 
on an elementary level with little tech¬ 
nical depth. Divided into three book¬ 
lets, it looks somewhat like a comic 
book with many illustrations and sparse 
text. The User Program Reference de¬ 
scribes the standard software available 
with all Compaq computers and can be 


Pascal 


386 


“The most rock-solid C compiler in the industry. Superb 
technical support and portability. 

Gordon Eubanks, Symantec—Q&A (386). 
“It simply works, with no trouble, no chasing strange bugs, and 
excellent warning and error messages ... a professional 
product.” Robert Lerche, Bay Partners. 

“For large-scale software development.the highest quality C 
compiler available on the market today. Pragmas are great. 
Quality of support is exceptional." 

Randy Neilsen, Ansa —Paradox (DOS, OS/2). 
“15% smaller and 15% faster than Lattice C.” 

Robert Wenig, Autodesk —AUTOCAD. 
“Our software is running anywhere from 30 to 50% faster than 
when compiled under Lattice.” D. Marcus, Micronetics. 
“Best quality emitted code by any compiler I've encountered. 
Often amazing.” 

Bill Ferguson, Fox Software—FoxBase (386). 
“We found that messages sometimes pointed out type mismatch¬ 
es, incorrect-length argument lists, and uninitialized variables 
that had been undetected for years [in UNIX 4.2 bsdj." 

Larry Breed, IBM ACIS. 


Check Out These Reviews 


High C ™: 

Computer Language 
Dr. Dobb's Journal 
PC Magazine 
Dr. Dobb's Journal 
BYTE Magazine 


February 1986, '87 
August 1986 
Jan. 27, 1987 (80386) 

July 1987 (80386) 

NOV. 1987 (80386) 


• Professional Pascal ™: 

PC Magazine Dec. 29, 1985 

Computer Language May 1986 
PC tech Journal July 1986 
J. Pascal , Ada & M-2 Nov.-Dec. 1986 
BYTE Magazine Dec'86,Jun’87(80386) 

A Partial List of Optimizations 

Common subexpression and dead-code elimination, constant folding, 
retention and reuse of register contents, jump-instruction size minimization, 
tail merging (cross jumping), short-circuit evaluation of Boolean 
expressions, fast procedure calls, strength reductions, and automatic 
mapping of variables to registers,... 
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confusing because of the wide variety 
of computers covered. 

Getting Started: Compaq Deskpro 
386S Personal Computer is a short 
booklet illustrated entirely with photos. 
Written on an elementary level, it can 
be skipped by all but the most uniniti¬ 
ated user. Technical Overview: Compaq 
Deskpro 386S Personal Computer pro¬ 
vides a little more technical informa¬ 
tion. It explains the options for the 
three banks of DIP switches but does 
not show where they are, relying on 
the diagrams inside the system unit. It 
lists the options available for the 386 S, 
as well as the general specifications 
and a complete set of pin-out diagrams 
for all external connections. 

The only really technical informa¬ 
tion resides in the Compaq Deskpro 
386S Technical Reference Guide. It, 
however, is not as substantial as refer¬ 
ence guides have been for other Com¬ 
paq machines. It fits in one 2-inch 
binder, whereas all previous guides 
required two binders. Many technical 
items are left out of this volume that 
were described in earlier guides—such 
as what the ASICs are and what they 
do, information on the integrated disk- 
drive controller, and a specific state¬ 
ment on speed of the system memory 
chips. Hardware information is limited 
to pin-out diagrams and general specifi¬ 
cations sheets. For example, the built-in 
ESDI controllers on the hard-disk 
drives are not detailed. 

For buyers of MS-DOS or OS/2, 
Compaq includes its version of the 
appropriate manual. A guide to tape- 
drive operations and the TAPE utility is 
included with the tape drives. 


Sun, Apollo, SGI, 
8086-286, RT PC, 
VAX, 370, 29000 


Power Tools for Power Users 


Ashton-Tate: dBase III Plus, MultiMate; Autodesk: AUTOCAD. 
AUTOSKETCH (8087,'387. Weitek); Boeing Computer Services 
(Sun); CASE Technology (Sun): CAD/CAM giant Daisy Sys¬ 
tems Corporation ('86. '386, VAX): Deloitte Haskins & Sells; 
Digital Research: FlexOS; GE; IBM: 4.3/RT, 4680 OS; Lifetree 
Software (Pascal): Volkswriter Deluxe. GEM-Write; Lugaru: 
Epsilon; NYU: Ada-Ed; Semantec: Q&A; Sky Computers;... 
(Product names are trademarks of the companies indicated.) 

(408)429-6382 Since 1979. 


Hals 


INCORPORATED 


HJara™ 


903 Pacific Avenue. Santa Cruz, CA 95060 


The Clear Choice for Large 
Programming Projects - pc Tech j 
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No other application development software 

is quite this fast. 



Sure, you expect speed. But not this 
much speed. Truth is, anyone who has ever 
developed applications is surprised by 
PROGRESS. Like the developers who 
gave it the highest satisfaction rating 
among the 4GL DBMSs surveyed by 
DATAPRO* 

PROGRESS is a high-performance 4GL 
designed specifically for building, modify¬ 
ing, and customizing database applications. 
It requires less code than other 4GLs, it’s 
crash-proof, and it’s transparently portable 
across UNIX, XENIX, ULTRIX, MS-DOS, 
VAX/VMS, and CTOS/BTOS, as well as 
LANs. 

Well, hold your horses. 


NOW PROGRESS APPLICATION 
DEVELOPMENT IS EVEN FASTER 
WHEN YOU ADD PROGRESS 
FAST TRACK? 

PROGRESS FAST TRACK is a menu- 
driven application builder that allows devel¬ 
opers and users to paint screens, create 
menus, generate reports and perform 
queries. Unlike other application builders, 
PROGRESS FAST TRACK provides you 
greater flexibility and control by generating 
4GLcode. 

For only $95t, you can test drive a copy of 
PROGRESS. And if it’s not as fast as we say 
it is, we’ll refund your money. So call today. 

And hang on tight. 


rBend $95t for your PROGRESS Test Drive. 

Or call: Progress Software Corporation 
I 5 Oak Park 
| Bedford, MA 01730 



| 1-800-FAST 4GL 

I (In Massachusetts, 

| call 617-275-4500) 

FAX: 617-275-4595 
I Telex:-509965 
I (In Canada, call 
j 416-620-6766) 


^FASTEST FROM START TO FINISH. 


Offices in: Atlanta, Boston, New York, San Diego, Washington, D. C., Amsterdam, Brussels, Cologne, Copenhagen, Helsinki, London, Melbourne, Montreal, Munich, Oslo, Paris, 

Reykjavik, Stockholm, Sydney, Toronto, Vienna, and Zurich. 

•DATAPRO Reports on Software, DATAPRO 70 © 1986,1987, DATAPRO RESEARCH CORPORATION tFor international orders please call for shipping and handling information. 

PROGRESS and PROGRESS FAST TRACK are registered trademarks of Progress Software Corporation, developers of advanced software technology for business and industry. The following are trademarks of the following companies: VAX, VMS and ULTRIX of 

Digital Equipment Corporation; UNIXof AT&T; MS-DOS and XENIX of Microsoft Corp.; CTOS of Convergent Technologies, Inc.; BTOSofUnisys Corporation. 
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This 16-MHz entry-level 
Model 70 is the gateway to 
IBM’s386product line. 

The PS/2 Model 70 series fills a big gap 
in the IBM product line. By providing a 
desktop 386 machine in three different 
speeds (16 MHz, 20 MHz, and 23 MHz) 
at competitive prices, IBM is trying to 
regain some of the power-user market 
it has lost to Compaq and others. The 
25-MHz version was reviewed last 
month (see “100 MHz of Performance,” 
David Claiborne and Jim Shields, Sep¬ 
tember 1988, p. 66). 

The Model 70-E61, with its 16-MHz 
speed and 60MB hard-disk drive, is the 
entry point for the new line and the 
model most similar to Compaq’s 386 S. 
The Model 70 case is the same size as 
that of the PS/2 Model 30 (see photo 
1). It is shorter (5.5 inches versus 5.9) 
and narrower (14.1 inches versus 15.8) 
than the Compaq Deskpro 386 S, but it 
is deeper (16.5 inches versus 14.8). 

This depth, coupled with an 8.2-inch 
keyboard depth, means that the com¬ 
puter does not fit on a 24-inch-deep 
work surface without hanging over. 

The system unit is light, weighing 
21 pounds. This is due to IBM’s tightly 
integrated assembly and extensive use 
of molded plastic for the interior struc¬ 
ture. The only metal in the unit’s struc¬ 
ture is the exterior case and the 
power-supply covering. 

A 1.44MB 3.5-inch diskette drive is 
standard. Two storage bays have exter¬ 
nal access on the front of the unit. The 
empty bay can be used for another 
3.5-inch diskette drive or an adapter for 
the connection of an IBM external 
360KB 5.25-inch diskette drive. The 
Model 70 accommodates only a single 
hard-disk drive. In the Model 70-E61, 
the drive is 60MB. 

The unit features IBM’s standard 
VGA controller, which can accommo¬ 
date a variety of VGA monochrome and 
color monitors. The review unit had 
the 8513, a VGA color monitor. 

The system board has a full com¬ 
plement of integrated external connec¬ 
tions, including a parallel port, 25-pin 
serial port, and keyboard, auxiliary 
(mouse), and VGA ports. The unit also 
features a keylock located in the rear, 


plus a keyboard password feature. The 
keyboard is the standard 101-key IBM 
enhanced version. 

IT’S A SNAP 

When the cover is removed from the 
Model 70 (by loosening two thumb¬ 
screws), the real beauty of the unit 
shines through. What is first evident is 
what is not there: no ribbon cables, no 
power cables, no configuration 
switches or jumpers, and hardly any 
screws. The entire unit is designed to 
plug in and snap together in minutes. 

As in the Compaq Deskpro 386 S, 
the power supply extends down the 
right side of unit (see photo 2). Like 
the Compaq model, the power supply 
is small, only 135 watts, but sufficient 
for the number of storage bays and 
expansion slots. Unlike the Compaq, 
the system board plugs directly into the 
power supply. 

The storage devices rest on a 
raised plastic shelf in the center of the 
unit and connect to the system board 
via a circuit board that rises from the 
floor of the unit to the middle of the 
panel. The circuit-board connector pro¬ 
vides both electrical power and data 
connection for the storage devices. The 
two diskette drives attach to the front 
of the connector, while the hard-disk 
drive plugs into the rear. All devices 
snap in, held in place by integrated 
spring catches in the support panel. All 
drives can be snapped quickly. Given 
the small size of the hard-disk drive 
and the ease of installing and removing 
it, a person could carry a disk drive 
from location to location. 


IBM offers only a 60MB drive with 
the Model 70-E61, although a 120MB 
drive is used in a 20-MHz 121 model 
and the 25-MHz A21 model. Both 
drives feature an integrated ESDI con¬ 
troller wifh 1:1 interleave. IBM, how¬ 
ever, provides only a 1KB buffer in the 
controller. Because of this, the control¬ 
ler can buffer only two sectors, rather 
than an entire track. The lack of full- 
track buffering penalizes the Model 
70’s performance in disk-intensive tasks 
compared with other computers. 

Beneath the storage shelf is the 
system board. Most components requir¬ 
ing access are in the uncovered portion 
on the left side of the unit. The one 
exception is the system-board memory 
modules, but a special opening is cut 
in the platform to allow the memory 
modules to be installed or removed 
with the storage shelf. 

The system board contains sockets 
for three single in-line memory mod¬ 
ules (SIMMs), as shown in photo 3. 

The standard configuration has one 
socket filled with a 100-ns, 1MB SIMM. 
The sockets can be filled with 1MB or 
2MB SIMMs, yielding a 6MB capacity 
for the system board. The memory is 
accessed using a 2KB paging scheme. 
Memory reads within the same page 
occur with zero wait states; writes re¬ 
quire one wait state; and reads or 
writes outside the page require two 
wait states. Additional memory can be 
installed using expansion boards in the 
Micro Channel slots to bring the system 
total to 16MB. 

Available memory-expansion 
boards include the 2-8MB 386 


IBM MODEL 70-E61 VITAL STATISTICS 


'Model 70-E61: $5,995 

16-MHz Intel 80386 microprocessor 
1MB memory 

Intel 80387 coprocessor socket 

Realtime clock 

Video Graphics Array 

Serial, parallel, and mouse interfaces 

1.44MB 3.5-inch diskette drive 

60MB ESDI hard disk 

101-key enhanced keyboard 

Available options: 

^2-8MB 80386 memory-expansion 
board: $1,695 

1MB, 85-ns memory module: $695 
'2MB, 85-ns memory module: $1,395 
'80387 math coprocessor 
(16-MHz): $795 

8503 monochrome display: $250 
8512 cplor display: $595 
'8513 color display: $685 
8514/A display adapter: $1,290 


8514/A display-adapter memory 
expansion: $270 
8514 color display: $1,550 
Second 1.44MB 3.5-inch diskette 
drive: $245 

360KB 5.25-inch external diskette 
drive: $335 

5.25-inch external diskette-drive 
adapter/A: $60 
*PS/2 Mouse: $95 

6157 Model 1 streaming-tape backup 
drive: $1,750 

PS/2 6157 tape-drive interface/A: $350 
*IBM PC-DOS/BASIC 3.3: $120 
IBM PC-DOS 4.0: $150 
*IBM OS/2 Standard Edition, 
version 1.0: $325 

*IBM PS/2 Hardware Interface Techni¬ 
cal Reference: $125 

An asterisk indicates the model reviewed and the 
options included. 
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PHOTO 1: IBM PS/2 Model 70-E61 




PHOTO 2: Inside the System Unit 


PHOTO 5: 2MB SIMM 


The Model 70 system case is nearly identical to that of the 
Model 50. Only the logo indicates that it is a 386 system. 

The interior features plastic construction. All devices are 
connected directly; there are no connecting cables. 

The system board includes three Micro Channel expansion 
slots: one 16-bit slot with video extension and two 32-bit 
slots. SIMM connectors are located at the lower right. 

The 2-8MB 32-bit memory board comes with one 2MB 
SIMM installed. Three additional 1MB or 2MB SIMMs can be 
installed, without having to set any jumpers or switches. 

The SIMM uses 85-ns chips mounted on both sides of a 
small printed circuit board. A 1MB version is also available. 
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PHOTO 3: System Board 


PHOTO 4: 2-8MB Memory Board 
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memory-expansion board (see photo 
4), introduced at the same time as the 
Model 70, and the older 2-6MB 
memory-expansion board. The new 
2-8MB board comes with one 85-ns, 
2MB SIMM and accommodates three 
additional 85-ns SIMMS. Either 1MB or 
2MB SIMMs (see photo 5) can be used, 
with no switch setting required. 

Like the Deskpro 386 and the PS/2 
Model 80-111, the Model 70 maintains 
a working copy of the system ROM 
BIOS in 32-bit memory to speed up 
access to BIOS code. 


IBM’s greatest gift. For anyone buying 
only one computer every three or four 
years, configuration switches and 
system-board jumpers are not a prob¬ 
lem. You either have the dealer set it 
up, or you study the manual a few 
hours, get the setup correct, and forget 
about it. But if you set up several dif¬ 
ferent computers a month, switches 
and jumpers can be a nightmare. That 
is when you appreciate IBM’s program¬ 
mable option selection (POS). 

POS, one of the trademark charac¬ 
teristics of the PS/2 series, sets all the 


system configurations via software. The 
settings are stored in the system’s 
CMOS RAM. 

To set up the Model 70, simply 
load the reference disk and follow the 
instructions. To add or subtract system 
components, just run the configuration 
program again. Most PS/2 expansion 
boards have their own POS informa¬ 
tion, which must be copied to the ref¬ 
erence disk as they are acquired. But 
other than that, setup is automatic. In 
reality, the Model 70 has few options. 
You can install a 387 math coprocessor 
and add a second diskette drive, 
system-board memory, or a Micro 
Channel expansion board. In all cases, 
each option can be installed in less 
than five minutes. 

Access to the 387 socket is easy, 
but it requires removing any expansion 
boards. System-board memory connec¬ 
tors are also easy to get to unless the 
second diskette drive is installed. If this 
is the case, the drive can be snapped 
in and out in 30 seconds. When expan¬ 
sion boards are added, they drop right 
in. The particular POS program for the 
board must be copied to the system 
reference disk so the board can be in¬ 
stalled via software. 

PART OF THE PACKAGE 

The standard software with the Model 
70 is the IBM PS/2 Model 70/80 Refer¬ 
ence Diskette. It contains the programs 
to configure the POS, to perform sys¬ 
tem diagnostics, and to back itself up. 
IBMCACHE, a program to install the 
disk caching, is contained in a hidden 
file on the diskette. The diskette also 
contains a short tutorial on the Model 
70. PC-DOS 3.3, PC-DOS 4.0, and IBM 
OS/2 are available as optional operating 
systems for the Model 70. 

Standard documentation with the 
Model 70, the IBM Pet'sonal System/2 
Model 70 Quick Reference , is indeed 
quick. Only 58-pages long, it provides a 
brief introduction to the operation of 
the Model 70. The information is suffi¬ 
cient to start the computer and load 
the reference diskette information, but 
not much else. 

If more technical information is 
desired, IBM provides a wealth of addi¬ 
tional documentation at extra cost, in¬ 
cluding separate manuals on hardware 
maintenance, hardware interfaces, and 
all PS/2 options. 

If one of the IBM operating sys¬ 
tems is purchased, it comes with a 
complete manual: As in the case of the 
IBM hardware, additional operating- 
system details are available in more 
technical references. 



Insist 
On The Best 
Micronics 
Motherboards 


Q 



uality, 

Performance 
and Innovation 

best describe our 80386 
based board level product 
line. Now with both AT and Baby size and 
high speed CACHE memory. 

Micronics is the leading supplier to OEMs, 
VARs and Systems Integrators that require 
the best in 80386 technology. 

For a distributor near you, call 

800 / 234-4386. 


Innovation 

and 

Performance 


MICRONICS 


COMPUTERS 


£ Copyright 19X8 Micronics Computers. Inc. 
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Think small in a big way 


When you think multiuser/multitasking, 
think Concurrent™ DOS 386, the big 
name in small systems from Digital 
Research® architects of the first standard 
operating system for personal compu¬ 
ters. Now, Concurrent DOS 386 allows 
multiple users to share peripherals, files 
and applications, using serial terminal 
workstations linked by RS-232 cables 
to the system. It's fast, reliable and 
economical. 

The big news today is small systems 

Concurrent DOS 386 meets the increas¬ 
ing demands placed on small systems by 
supporting multiple DOS programs on 
botn the system console and attached 
terminals. You can run popular pro¬ 
grams such as Lotus® l-2-3f dBase® III, 
WordPerfect® and many more, with full 
math coprocessor support. The system 
runs up to 255 tasks simultaneously, with 
full intertask communications and byte- 
level record, file and device locking. 

For people who hate waiting in line 

Concurrent DOS 386 brings you all the 
remarkable speed and power of the 
Intel® 80386 processor. A prioritized pre¬ 
emptive scheduler allows task execution 


and intertask communication by several 
users at near full processor speed while 
letting some tasks “interrupt” others 
according to the needs of each user. 

A small system with a big memory 

Concurrent DOS 386 gives you access 
to four gigabytes of linear physical 
memory. Its powerful memory paging 
capability fully supports the Expanded 
Memory Specification with no addi¬ 
tional hardware or software. 

Menus at a touch 

Now you can create and customize 
menus, while programmable function 
keys let you condense complex com¬ 
mands to a single keystroke. The file 
manager runs standard operating 
system functions, plus you have an 
on-line help facility, text editor and 
support for DOS-based device drivers. 

Multiuser color graphics 

Now with the introduction of the new¬ 
est member of the Concurrent DOS 
family, Concurrent DOS 386/Multiuser 
Graphics Edition, your demands for 
high-resolution EGA bit-mapped graph¬ 
ics in the workstation environment can 


be met. Take advantage of advanced 
technology allowing you to run popular 
DOS-based graphics programs on indi¬ 
vidual workstations as well as on the 
system console without sacrificing system 
performance. Ask us about this exciting 
new version of Concurrent DOS 386. 

All you have to remember 
is Concurrent DOS 386 

Concurrent DOS 386 from Digital 
Research is the name to remember 
when it comes to 386 technology. The 
power and versatility of Concurrent 
DOS 386 are giving a new meaning 
to the word multiuser. 


CALL DIGITAL RESEARCH AT 
1-800-443-4200 AND ASK FOR OUR 
CONCURRENT DOS PROGRAMMER 

INFORMATION Kit 


CONCURRENT DOS 386: 

SHARING THE SYSTEM AFFORDABLY 

Digital Research dad the Digital Research logo are registered 
trademarks, antf Concurrent is a trademark of Digital Research Inc. 
Other product names are registered trademarks or trademarks of 
their respective owners. Specifications are subject to change without 
notice. Copyright © 1988, Digital Research Inc. All rights reserved. 
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TABLE 1: Features Summary 



COMPAQ 

DESKPRO 386S 

IBM PS/2 

MODEL 70-E61 

PRICE" 

$5,199 

$5,995 

PROCESSORS 



CPU 

80386SX 

80386 

Coprocessor 

80387SX 

80387 

Clock rate of processors (MHz) 

16 

16 

MAIN MEMORY 



Data path (bits) 

16 

32 

System-board capacity (MB) 

1 

6 

Expansion-board capacity (MB) 

12 

10 

Memory speed (ns) 

85 

100 

EXTERNAL STORAGE-DEVICE BAYS 



5.25-inch (third-height/half-height) 

2/1 

0 

3.3-inch only 

0 

2 

INTERNAL STORAGE-DEVICE BAYS 



3.5-inch only 

1 

1 

DISPLAY CONTROLLER 



Type 

VGA 

VGA 

Data path (bits) 

16 

8 

EXPANSION BUS 



Type 

AT 

MCA 

Speed (MHz) 

8 

10 

AVAILABLE EXPANSION SLOTS 



16-bit 

4 

1 

32-bit 

0 

2 

PORTS 



Serial 

1 

1 

Parallel 

1 

1 

Pointing device 

1 

1 

POWER SUPPLY 



Capacity (watts) 

140 

135 

ELECTROMAGNETIC COMPATIBILITY 



FCC Class 

B 

B 

DIMENSIONS 



Width (inches) 

15.8 

14.1 

Depth (inches) 

14.8 

16.5 

Height (inches) 

5.9 

5.5 

Weight (pounds) 

28 

21 

" The price is for a unit with one diskette drive, 

a 40MB (Compaq) or 60MB (IBM) hard-disk 

drive, 1MB of memory*, and high-resolution (640-by-480 pixel) VGA color graphics controller. 


Both systems have similar features. Compaq offers a 16-bit memory data path, a 
16-bit VGC, and an AT-type, 16-bit expansion bus; the PS/2 Model 70-E61 has a 
32-bit data path, an 8-bit VGA, and a 16/32-bit Micro Channel expansion bus. 



Both systems prove that big 
surprises can come in 
small packages. 

To test for compatibility, commonly 
used software and hardware were in¬ 
stalled on the two similarly featured 
machines (see table 1). All software 
tested functioned without problem on 
both computers, as shown in table 2. 
This included Microsoft Word 4.0, Fifth 
Generation’s Fastback Plus 1.0, and 
Borland’s SideKick 1.56A, SuperKey 
1.16A, and Turbo Lightning 1.01A. Also 
tested were Ready! 1.00E from Living 
Videotext, Smartcom II from Hayes, 
and Microsoft Windows/386 2.03. 

The 386 S was tested with the 
Cheetah 2.5MB extended-memory 
board and an Intel Above Board 286. 
Both boards worked without problem; 
the Above Board was configured for 
both expanded- and extended-memory 
use. Hayes 1200B and 2400B Smart- 
modems functioned without problem, 
as did the Microsoft bus mouse. 

The 386 S adheres to industry- 
standard architecture by containing 
four 8-MHz, 16-bit AT-bus slots plus the 
proprietary memory-board slot. Be¬ 
cause the Model 70 does not subscribe 
to the industry-standard architecture, it 
was not tested with any add-in boards 
other than the IBM 2-8MB 386 
memory-expansion board. External de¬ 
vices tested worked well. 

THE UPPER HAND 

The performance of both the Compaq 
Deskpro 386 S and the IBM Model 70- 
E61 was tested using the full set of PC 
Tech Journal's high-level benchmarks. 
(See “High-level Measurements,” Kent 
Quirk, September 1988, p. 54.) These 
benchmarks measure system perfor¬ 
mance using programs that simulate 
aspects of typical applications. HLTEXT 
and HLWINDOW measure the perfor¬ 
mance of the video adapter/monitor 
combination. HLGRAPH gauges a mix 
of processing speed and graphics capa¬ 
bility. HLSORT and HLFLOAT measure 
the flat-out speed of the processor and 
memory. HLDISK performs typical data¬ 
base operations. 

The results of the benchmark tests 
are shown in table 3 and figure 1. Test 


values for the Compaq Deskpro 286 
and the Deskpro 386, die first widely 
available 386, are shown for compari¬ 
son. The two new machines are slower 
in all tests than the 16-MHz Deskpro 
386. The 386 S is hindered by its 16-bit 
data path and the Model 70 by its one- 
wait-state memory writes. All three 
machines are significantly faster than 
the 12-MHz Deskpro 286. 

Comparing the benchmark results 
for the 386S and the Model 70 reveals 
that the Model 70 performs the CPU/ 
sort test 10-percent faster than the 


386 S, but that the 386 S is faster when 
performing the video and disk-perfor¬ 
mance tests. In die video tests, the 
Deskpro 386 and 386 S widi their 16-bit 
VGC were twice as fast as the Model 70 
with its 8-bit VGA. 

The IBM disk-drive controller, with 
its two-sector buffer, is almost 50- 
percent slower than the Compaq Desk- 
pro 386 and 386 S machines with full- 
track buffering. The difference narrows 
to 15 percent when disk caching is 
used on the computers, but IBM disk 
operations are still slower. 
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Computer 

Memory 

Hardware 

Software 

Compat¬ 

ibility 

I O Piggy¬ 
back 
Modules 
(optional) 

RampagePlus MC 

PS/2 

up to 

EMS 4.0 

Serial 


Model 

SMB 

EEMS 

Serial or 


50 60 


EMS 3.2 

Serial 




OS 2 

Parallel 

RampagePlus 286 

AT or Com¬ 

up to 

EMS 4.0 

Serial 


patible 

SMB 

EEMS 

Serial or 


(XT form 


EMS 3.2 

Serial 


factor) 


OS 2 

Parallel 


RampagePlus From AST 

These days, to really get power vnn'w ant tn have a 
Rampage. RampagePlus from 
AST—the most powerful mem- 
oiy/multifunction boards you 
can buy. 

With RampagePlus/MC 
for your IBM® PS/2™ Model 
50/60, or RampagePlus 286 
for your AT® or compatible, 
you can have: up to eight 
megabytes of memory. EMS 4.0 compatibility. OS/2™ com¬ 
patibility. And, optional I/O piggyback modules. There's 
nothing like them anywhere. 

By making the one simple decision to buy Rampage¬ 
Plus, you can postpone making a lot of other decisions. If 
you're asking yourself: Do I need the extra functionality of 
EMS 4.0? Should I plan on converting to OS/2? Can I get the 
same power from my AT compatible as I can with a PS/2? 
Will I need to save slots for input/output boards? Ram¬ 
pagePlus takes care of it all. 

Of course, you'll be going on a Rampage designed by 
AST. That makes your decision even easier. After all, year 
after year, we've sold more memory/multifunction boards 
than any other company. Great boards, like SixPakPlus® 
and Advantage® And, after selling over three million 
boards, we're proud to say the RampagePlus boards are the 
best we've ever built. 


For one, they are the first memory boards to offer 100% 
EMS 4.0 compatibility. RampagePlus 286 has 12.5 MHz speed 
rWionpH pcnprially for fast AT compatibles, while Rampage¬ 
Plus/MC runs with zero wait-states to get 
the most out of your PS/2s. And, both 
RampagePlus boards include SuperPak,™ 
AST's utility software programs. 

Finally, there's one thing you'll find 
on a RampagePlus that you won't find on 
any other memory board, the AST name. 
And that means that you can make a 
safe decision and go on a Rampage, all at 
the same time. To find out how, call AST, (714) 863-0181, 
Operator AA27,or send us the coupon. 

AST is proud to KSSV 
_ sponsor NBC's HB r J 

telecast of the 1988 fcsvzvzft 

RCsenncH inc. Suramer0,ymptes 

Times Have Changed. 

Yes, send me more information on: □ RampagePlus/MC □ RampagePlus 286 
□ Have an AST representative call me. 

Name_______ 

Title_ 


. Phone (_ 


-)- 


Company. 

Address_ 

City/State/Zip. 


Send to: AST Research, Inc., 2121 Alton Avenue, Irvine, CA 92714-4992, Attn: M.C. 


AST markets products xvorldwide-in Europe and the Middle East, call 44 1 568 4350; in the Far East, call: 852 5 717223; in Canada, call: 416 826 7514. AST, AST logo Rampage SixPakPlus and Advantage registered 
P and SuperPak trademark AST Research, Inc. IBM and AT registered and PS/2 and OS/2 trademarks International Business Machines, Corp. Copynght © 1988 AST Research, Inc. All rights reserved. 
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386 POWER 


Discover The 
Multi-User Mini 
That’s Hiding In 
Your 386 PC 

Now you can have a complete DOS- 
based multi-user system with up to 11 
people sharing a standard 386 PC- 
without the cost and complexity of a LAN. 

Using inexpensive terminals and the 
awesome power of the 80386 CPU, Music/386 
lets each user on the system run any program 
and access any peripheral or data file, simply 
and inexpensively. 

And best of all, Music/386 is fully- 
compatible with standard PC-DOS, so you 
can continue using all your favorite 
applications. 



Multi-User Computing Has 
Never Been This Easy... 

Or This Compatible 


Only Music/386 gives your PC so much 
power at such low cost: 

• Install and start multi-terminal computing 
in less than 8 minutes 

• Maintain the highest compatibility with 
DOS, because you still have real PC-DOS 

• Share databases, programs, printers and 
peripherals 

• Perform multi-tasking (as many as 255 
different sessions on the main console) 

Call today to find out how easily and 
inexpensively you can move up to multi-user 
computing. 

ITIusic/jj<5 

Multi-User System for Interactive Computing 

BRISTOL INFORMATION SYSTEMS 

84 North Main Street 
Fall River, MA 02722-1031 

(508) 679-1051 


CIRCLE NO. 103 ON READER SERVICE CARD 
106 


TABLE 2: Compatibility Summary 


COMPAQ IBM PS/2 

DESKPRO 386 S MODEL 70-E61 

SOFTWARE 

Borland International 

Lightning 1.01 A • 

• 

SideKick 1.56A • 

• 

SuperKey 1.16A • 

• 

Fifth Generation Systems 

Fastback Plus 1.0 • 

• 

Living Videotext 

Ready! 1.00E • 

• 

Microsoft Corporation 

Windows/386 2.03 * • 

• 

Word 4.0 • 

• 

HARDWARE 

Cheetah Systems 

Cheetah Card with 2.5MB • 

N/A 

Hayes Microcomputer Products 

1200B Smartmodem • 

N/A 

2400B Smartmodem • 

N/A 

Intel Corporation 

Above Board 286 with 2.0MB • 

N/A 

Microsoft Corporation 

Bus Mouse • 

N/A 

Serial Mouse • 

• 

• = Yes N/A = Not applicable 

a Windows/386 will not run if vendor software that provides expanded memory using extended 

memory is loaned. 



Both systems ran all standard software without problems. Because both are 386 
systems, they support Microsoft Windows/386 and its ability to run multiple si¬ 
multaneous DOS applications. All AT expansion boards worked with the 386 S. 


One reason for choosing the Com¬ 
paq Deskpro 386 S with its 16-bit mem¬ 
ory bus is that few programs currently 
exist that use the full capability of the 
386 and its 32-bit operators and 32-bit 
memory. One that does is Paradox, a 
relational data manager from Ansa Soft¬ 
ware, now a part of Borland Interna¬ 
tional. Paradox was reviewed in April 
1986 (see “A Data Manager with Visual 
Queries,” Will Fastie, p. 154). 

The Compaq 386 S, the IBM Model 
70-E61, and the Deskpro 386 were all 
tested using Paradox/386 and data- 
manager tests developed by PC Tech 
Jownal (see “Evaluating Data Managers 
as Development Tools,” Julie Anderson, 
August 1985, p. 46). These tests consist 
of five typical database operations. 

The same tests were performed on 
the Deskpro 286 using Paradox 2.0. 
They were performed on each machine 
with the programs and data stored on 
the hard disk with a 1MB extended- 
memory disk cache in use. The 386 S 
was faster overall than the Model 70, 
because of its superior hard-disk per¬ 
formance (see table 4). The Deskpro 


386 was about 10-percent faster than 
either because of its faster memory 
performance, and the Deskpro 286 
took more than half as long as the 
386 S and die Model 70, mainly because 
of its slower hard disk. 

To eliminate the effects of disk 
performance, both the programs and 
the data were stored on an extended- 
memory RAM disk. The results show 
that the Deskpro 386 is faster than ei¬ 
ther the 386S or the Model 70, and 
that the 386 S holds its own with the 
Model 70. The Model 70 is 20-percent 
faster when building the indexes but 
only 10-percent faster overall. The 
Deskpro 286 is from two to ten times 
as slow as the other systems, with an 
overall time that is twice as long. 

STANDOFF TO THE END 

On the whole, both the Compaq Desk- 
pro 386 S and the IBM PS/2 Model 70- 
E6l are well-engineered, high-perfor¬ 
mance desktop computers. In many 
respects, they are almost identical in 
function, performance, and price. Both 
provide a great deal of computational 


PC TECH JOURNAL 























Your Ethernet LAN probably uses a copper medium, 
either coax or twisted pair. 

Our Ethernet LAN uses fiber optic cable. 

If you connect them with a Versitron Coax/Fiber 
Tap, our part of the LAN will have all the advan¬ 
tages of fiber without replacing your part. Fiber gives 
you longer cable runs and you can run it where 
there’s just no room for Coax. Fiber is impervious 
to power-line surges, lightning and ground poten¬ 
tial differences between nodes. And fiber 



media is more secure than copper. 

Our LAN uses industry standard Network Interface 
Controllers just like yours. And it works under the same 
software that yours does. 

It’s easy to try fiber. For less than $1,000, 
our Coax to Fiber Starter Kit will let you add 
workstations to a coax Ethernet LAN using 
fiber optic media. Call (800) 537-2296 
to order it. 


O VERSITRON 


9005-8 Junction Drive Annapolis Junction, MD 20701 (800) 537-2296 (301) 497-8600 Telex 4972387 
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TABLE 3: Benchmark Results 



COMPAQ 
DESKPRO 286 

COMPAQ 
DESKPRO 386 

COMPAQ 

DESKPRO 386S 

IBM 

PS/2 MODEL 70-E61 

EQUIPMENT 

ROM BIOS date 

05/15/87 

04/27/87 

06/14/88 

04/11/88 

Processor type/speed (MHz) 

286/12 

386/16 

386SX/16 

386/16 

Coprocessor type/speed (MHz) 

287/8 

387/16 

387SX/16 

387/16 

Base memory size 

640KB 

1MB 

1MB 

1MB 

Video controller 

8-bit EGA 

16-bit VGA 

16-bit VGA 

8-bit VGA 

Hard-disk size (MB) 

40 

40 

40 

60 

HLTEXT (text scrolling) 

BIOS 

10.60 

4.34 

5.10 

10.65 

DOS 

12.85 

5.71 

6.53 

12.63 

C library 

9.56 

4.56 

5.27 

11.64 

Windowed 

4.23 

2.47 

2.80 

4.45 

Total (text scrolling) 

37.25 

17.08 

19.72 

39.39 

HLWINDOW (window/scrolling) 

Total 

6.42 

3.51 

4.01 

7.36 

HLGRAPH (16-color graphics) 

400 small areas 

3.73 

3.84 

4.17 

4.67 

100 large areas 

2.14 

2.63 

2.80 

3.57 

400 small ellipses 

6.53 

4.56 

5.21 

5.05 

200 large ellipses 

6.31 

4.23 

4.89 

4.78 

4,000 short lines 

4.28 

3.46 

3.68 

4.06 

2,000 long lines 

3.79 

3.13 

3.35 

3.73 

General graphs 

0.87 

0.76 

0.87 

0.87 

Total 

27.69 

22.63 

25.00 

26.75 

HLSORT (CPU/memory) 

Data generation 

1.37 

0.87 

1.09 

0.93 

Memory sort 

15.38 

10.98 

12.52 

11.48 

Total 

16.75 

11.86 

13.62 

12.41 

HLFLOAT (Fast Fourier Transform) 

Forward 

13.02 

4.39 

4.67 

4.83 

Reverse 

12.58 

4.45 

4.72 

4.83 

Total 

HLDISK (with disk cache)* 

25.60 

8.84 

9.39 

9.67 

Data file creation 

3.35 

3.18 

3.02 

3.07 

Index file creation 

28.24 

20.32 

22.14 

24.72 

First report generation 

2.41 

1.48 

1.70 

1.64 

Data reorganization 

5.16 

3.73 

3.95 

6.42 

Second report generation 

1.53 

1.09 

0.93 

1.81 

Total 

40.93 

29.83 

31.86 

37.74 

HLDISK (without disk cache) 

Data file creation 

3.40 

3.18 

3.02 

3.07 

Index file creation 

34.39 

26.04 ' 

31.31 

35.49 

First report generation 

11.20 

9.67 

8.95 

13.73 

Data reorganization 

16.64 

13.35 

13.95 

19.28 

Second report generation 

3.46 

3.24 

1.04 

3.46 

Total 69.34 55.54 

All times are in seconds. 

a The 256KB extended-memoiy disk cadoe was implemented using vendor-supplied software. 

58.35 

75.16 


The 386 S with its 16-bit VGC and fast disk subsystem provides superior video and disk performance; the Model 70 offers 
slightly faster CPU/memory performance. While slower than the Deskpro 386, both are faster than the Deskpro 286. 
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FIGURE 1: Performance Comparison 


HLTEXT HLWINDOW 



[jllll Deskpro 286 ^4// times are in seconds. 

□ npd-nrn 386 “ For HLDISK, lighter shade indicates 

P additional time resulting when test 

... , is performed without disk caching. 

|P| Deskpro 386 S 

gj PS/2 Model 70-E61 

The 386 S has the edge in raw disk performance, but the gap narrows consider¬ 
ably when disk-caching software is used. Both are faster than the Deskpro 286. 


power and have the necessary external 
connections directly from the system 
board. Both have ample expansion ca¬ 
pability for an entry-level 386 system 
and come with excellent extra-cost 
technical documentation. The two ma¬ 
chines have clear differences, however. 

The 386 S has faster disk drives 
and a faster display. It allows the instal¬ 
lation of as much as 220MB of hard¬ 
disk memory, while the model 70 
comes only in a 60MB configuration. 

The 386 S can fit on a 24-inch-deep 
work surface, and it provides compati¬ 
bility with industry-standard architec¬ 
ture. It offers four 16-bit AT-style ex¬ 
pansion slots that accommodate a wide 
array of expansion boards. 

The Model 70 has the edge with 
regard to ease of installation, setup, 
and maintenance. The engineering that 
goes into the PS/2 computer cannot be 
appreciated fully until it is disassem¬ 
bled and reassembled with no tools in 
minutes. The processor, with its 32-bit 
data bus, demonstrates a slight advan¬ 
tage in memory-access-intensive opera¬ 
tions, as shown by the HLSORT bench¬ 
mark and Paradox/386 data-manager 
test results. The Model 70 can accom¬ 
modate as much as 6MB of memory on 
the system board (by replacing the 
standard 1MB module with a 2MB 
module), versus 1MB on the 386 S. 

In addition, IBM provides compati¬ 
bility with Micro Channel architecture. 
The Model 70s two 32-bit and one 16- 
bit Micro Channel expansion slots 
allow for as much expansion as most 
desktop users will need. However, 
users requiring more expansion capa¬ 
bility may have to consider other sys¬ 
tems, including the floor-standing 
Model 80. 

System cost is a toss-up. At $5,995, 
the base Model 70-E61 lists for $800 
more than the Compaq 386 S Model 40; 
however, the Model 70 includes 20MB 
more disk space. IBM memory mod¬ 
ules cost about 10 percent more than 
Compaq’s. Both offer significant 386 
performance for less than the $7,098 
cost of a VGC-equipped Deskpro 386. 

Both machines are good, entry- 
level 386 computers. They are signifi¬ 
cantly faster than 10- and 12-MHz 286 
systems, plus they can run 32-bit soft¬ 
ware, including control programs that 
allow the simultaneous execution of 
multiple DOS applications. Moreover, 
they do it at a cost not much greater 
than that of high-end 286 systems. For 
example, a comparably equipped 12- 
MHz Deskpro 286 costs $4,963, and a 
10-MHz IBM Model 50Z with a 60MB 
hard-disk drive is $4,595. 
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ATTENTION 

RETAILERS... 

YOU SHOULD 
CARRY 

PC TECH JOURNAL, 
THE MAGAZINE 
FOR IBM PC 
SYSTEMS 
PROFESSIONALS. 



E very issue of PC TECH 
JOURNAL speaks to 
your advanced cus¬ 
tomers who are systems 
designers, developers, 
integrators and DP/MIS 
professionals. Increase 
the sale of the applica¬ 
tions software, languages, 
operating systems and 
hardware you carry 
with the most respected 
magazine written for 
sophisticated IBM PC 
professionals—PC TECH 
JOURNAL. 

For more information 
on how you can carry 
this "silent salesman" 
for greater prof its, call 
(212) 503-5331 or write: 
Chris Cherry- 
Retail Sales 
Representative 
Ziff-Davis Publishing 
Company 
One Park Avenue- 
New York, NY 10016 


TABLE 4: Paradox/386Benchmark Results 


COMPAQ COMPAQ COMPAQ IBM PS/2 
DESKPRO DESKPRO DESKPRO MODEL 
286° 386 386S 70-E61 


HARD DISK* 


Add 900 records to an empty 
database 

33 

9 

11 

11 

Index records on two fields 

19 

16 

18 

20 

Document and tally codes from 
one field 

9 

7 

8 

8 

Mass change one field 
(28 records of 900) 

Extract selected records to create 
a text file 

9 

2 

2 

2 

When secondary index must 
be created 

12 

9 

10 

10 

When secondary index is 

3 

2 

2 

2 

available and current 





Total 

2MB RAM DISK 

85 

45 

51 

53 

Add 900 records to an empty 
database 

18 

8 

11 

12 

Index records on two fields 

22 

11 

12 

10 

Document and tally codes from 
one field 

11 

6 

7 

7 

Mass change one field 
(28 records of 900) 

Extract selected records to create 
a text file 

10 

1 

2 

1 

When secondary index must 
be created 

14 

7 

10 

8 

When secondary index is 
available and current 

3 

1 

1 

2 

Total 

78 

34 

43 

40 


" Paradox 2.0 was used with the Deskpro 286. All times are in seconds. 
With 1MB extended-memory disk cache. 


When the tests are run from the hard disk, the 386S is slightly faster than the 
Model 70, but both are significantly faster than the Deskpro 286. The Model 70, 
with its 32-bit data path, has the edge when the tests are run from RAM disk. 


Another factor that must be con¬ 
sidered when buying any 386-based 
computer is relative cost of the base 
system to that of the fully-configured 
system. In the two review units, 
equipped with VGA color monitors and 
extra memory, the base cost represents 
only about half of total system costs. 
The extra 4MB of memory is more 
than 25 percent of the cost. Taking the 
memory to the system limits of 13MB 
or 16MB will increase the system cost 
by 50 percent, with more than half of 
the cost now in the memory and less 
than a third in the system unit itself. 

Memory, in the case of IBM, costs 
die same whether it is used with 16- 
MHz, 20-MHz, or 25-MHz systems. 
Memory for the Compaq Deskpro 386/ 
20 and 386/25, with their SRAM mem¬ 
ory caches, is less costly than for the 
386 S. So while you may save a little 
initially by buying a slower processor, 


memory costs can escalate the total sys¬ 
tem price just as quickly as on the 
faster machines. If you really plan to 
have a fully expanded machine, buy the 
fastest processor you can afford. 1 "Sm HB1 

Compaq Computer Corporation 
20555 FM 149 
Houston, TX 77070 
713/370-0670 
Deskpro 386S 

CIRCLE 333 ON READER SERVICE CARD 

IBM Corporation 

900 King Street 

Rye Brook, NY 10573 

800/IBM-2468; for nearest dealer, 

800/447-4700 

PS/2 Model 70-E61 

CIRCLE 334 ON READER SERVICE CARD 


David Claiborne is a technical manager 
for JAYCOR in Edgewood, Maty land. 
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Software Developers 



Natural selection provides unique 
passive protection for the porcupine. 


The Block - Natural Selection 
For Software Protection 


Inventor and entrepreneur 
Dick Erett explains how 
"The Activator" provides 
sane protection for your in¬ 
tellectual property. 

UT n any industry, just as in nature, the 
X process of natural selection raises one 
solution above another. Natural selection is 
the most elegant of engineers. 

In the area of software protection The 
Block has been selected by the market¬ 
place as the solution that works. Over 
500,000 packages are protected by our 
device. 

For the past 4 years our philosophy has 
been; ' You have the right and obligation to 
protect your intellectual property .’ 

A New Ethic For Software 
Protection 

In allowing end-users unlimited copies 
of a software package and uninhibited hard 
disk and LAN operation, The Block has 
created a new ethic for software protec¬ 
tion. 



By removing protection from the 
magnetic media we remove the constraints 
that have plagued legitimate users. 

They simply attach our key to the 
parallel port and forget it. It is totally 
transparent, but the software will not run 
without it. 

A New Technology For 
Software Protection 

Our newest model, The Activator, builds 
on our current patented design, and 
establishes an unprecedented class of 
software protection. 

We have migrated and enhanced the 
circuitry of The Block to an ASIC (Appli¬ 
cation-Specific Integrated Circuit) 
imbedded in The Activator. 

This greatly improves speed and 
performance, while reducing overall size. 
Data protection can also be provided. 

Programmable Option 

The Activator allows the software 
developer the option to program serial 
numbers, versions, or other pertinent data 
known only to the developer, into the 
circuit, and access it from the program. 

Once you program your part of the 
chip, even we have no way to access 
your information. 

The ASIC makes emulation of the device 



virtually impossible. It also presents 
an astronomical number of access 
combinations. 

Full 100% Disclosure 


Since The Activator is protected by our 
patent we fully disclose how it works. 
Once you understand it, endless methods 
of protection become evident. 



Just as no two 
snowflakes are the 
same, no two im¬ 
plementations of 
The Activator are 
identical. And like 
the snowflake the 
simplicity of The 
Activator is its 
greatest beauty. 


We never cramp your programming style 
or ingenuity. Make it as simple or compli¬ 
cated as you desire. 


Let us help safeguard what's rightfully 
yours. Please call today for additional 
information or a demo unit. Ids only 
natural to protect your software.” 


1-800-333-0407 

In Connecticut 203-329-8870 
Fax 203-329-7428 

oftware 

ecuritytnc. 

870 High Ridge Road 
Stamford, CT 06905 



Unlimited Copies • Programmable • Small Size • Fast • Patented • Data Protection 


The Block and The Activator are trademarks of Software Security CIRCLE NO. 189 ON READER SERVICE CARD 











Omnis 

Quartz 

Opens 

Windows 


The Windows- 
oriented developer of 
data-management 
applications will find 
Omnis Quartz a rich 
environment, if 
complex to learn. 

The payoff' is a 
graphics interface 
that is more 
approachablefor 
many end users. 


DAVE BROWNING 


A graphics interface for data man- 
agement applications is an exhila- 
JL JL rating idea. Database structures 
typically are complex and foreign to 
end users; using icon representation 
for data tables and other objects and 
creating visual presentations of relation¬ 
ship linkages can prove very beneficial. 
Blyth Softwares Omnis Quartz takes 
the first step toward integrating the 
graphics interface with data manage¬ 
ment, but a small step, directed more 
toward program operation processes 
than database and application design. 

Inspired by Blyth’s multiuser data¬ 
base software for the Apple Macintosh, 
Omnis 3 Plus, Quartz was designed to 
penetrate the IBM PC market. Quartz 
was developed for Microsoft Win¬ 
dows—not just as a quick-and-dirty 
port of a text-based application. The 
program is well-integrated into the 
graphics environment, using the win¬ 


dows and mouse for menu operations 
and data window management. Devel¬ 
oping or using a Quartz application is 
instinctive for those who are familiar 
with Windows. (See “Windows of Op¬ 
portunity,” Paul Grayson, February 
1987, p. 70 and “Windows Memory 
Management,” Guy Quedens and 
Steven Armbrust, October 1987, p. 66 
for background on Windows.) 

Quartz’s innovative field types, 
such as check boxes, radio buttons, and 
push buttons, offer elegant solutions to 
processing problems that often require 
tedious programming in other database 
languages. End-user scrolling of list 
fields is also natural and consistent, 
even though the underlying list- 
management technology is awkward. 

The graphics interface gives the 
developer freedom in report definition. 
Multiple fonts and WYSIWYG design 
are possible, with dimensions specified 


in inches or centimeters rather than 
columns and rows. The user can redi¬ 
rect reports to printer, screen, or file, 
with screen and printer output match¬ 
ing. (The sidebar on page 115 gives an 
overview of Omnis Quartz features.) 

A mouse is not technically manda¬ 
tory, but both Quartz and Windows are 
unacceptably cumbersome without one. 
Developing applications in Quartz for a 
non-mouse environment defeats the 
purpose of this product. 

A HYBRID MODEL 

Although Omnis claims that its data 
manager is based on the relational 
database model, Quartz is more of a 
hybrid. It does not use related values 
in common fields as in the relational 
model (see “Database Design Tech¬ 
niques,” Dave Browning, July 1987, 
p. 112), nor does it use pointers to link 
files as in hierarchical and network 
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models (see “A Perspective on Data 
Models,” Clyde W. Holsapple, July 1984, 
p. 113). Instead, Quartz uses system- 
assigned numbers, record sequence 
numbers (RSNs), to relate data tables. 

Each RSN uniquely identifies a rec¬ 
ord, and Quartz assigns them sequen¬ 
tially for each file; they cannot be 
changed or reused (if the record is 
deleted). Quartz uses RSNs for retriev¬ 
ing records and relating data in multi¬ 
ple tables. Relationships must be pre¬ 
defined by setting connections for files. 
This is illustrated in the PC Tech Jour¬ 
nal editorial inventory application. (For 
an explanation of this sample applica¬ 
tion, see “Evaluating Data Managers as 
Development Tools,” Julie Anderson, 
August 1985, p. 46.) In the sample ap¬ 
plication, to relate the article file to the 
author file, Quartz places the RSN of 
the related author record into 1 of the 
12 indexed fields of the article record. 


In Quartz terms, the article file is the 
child of, or is connected for , the author 
file (the parent). Each parent can have 
an unlimited number of child records, 
but each child can have only 12 par¬ 
ents, because each record has only 12 
indexed fields. 

For each index field, Quartz cre¬ 
ates a table listing the RSNs of the 
child and parent records. Connections 
establish one-to-one, one-to-many, and 
many-to-many relationships. In a one- 
to-one relationship, either file can be 
the parent; in one-to-many, each parent 
has several child records—for example, 
an author with several articles. To cre¬ 
ate a many-to-many relationship, where 
each child can have several parents and 
each parent several children, Quartz 
sets up a list file as a connector or 
child for two tables being connected. 

Although Quartz’s database model 
is designed for fast retrievals, it does 


not permit easy database remodeling. 
Each file format is a template; changing 
any part of it—the number or lengths 
of fields, the data type, or the status 
(indexed or not) of a field—necessi¬ 
tates restructuring the database. This is 
performed via the Reorganize Data op¬ 
tion on the utilities menu. 

MOVING AND STORAGE 

A Quartz application comprises data, 
data-description, and data-manipulation 
elements: file formats, to define the 
structure of data; layouts, to describe 
the display of data; menus, to provide 
an interface between the user and the 
data; reports, to define printouts; and 
searches, to select subsets of data (see 
figure 1 for the elements of Quartz 
applications). The data are stored in 
data files; other elements are stored in 
application files. The number of appli¬ 
cations is essentially unlimited. 
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FIGURE 1: Structure ofOmnis Quartz 



CONTROL FLOW 




DATA FLOW 


All Quartz applications consist of the Quartz program, the data, and five data- 
manipulation elements: file formats, layouts, reports, searches, and menus. 


OMNIS QUARTZ 

All data for an application reside 
in a set of as many as 10 files with ex¬ 
tensions .QD1 through .QDO. The .QD1 
file is established when an application 
is created; subsequent data-file seg¬ 
ments are created and space allocated 
via the utilities menu. In a single-user 
system, the first data-file segment 
(.QD1) automatically increases in size 
as needed, but subsequent segments 
require the user to specify space allo¬ 
cation. In multiuser systems, all seg¬ 
ments, including .QD1, require preal¬ 
location. The manual states that each 
segment can be a maximum of 256MB, 
but not if this limit is further restricted 
by DOS to 32MB. Space is allocated in 
512-byte blocks. 

Data files contain five types of 
storage blocks. Block 0, the master 
block, stores critical data-structure in¬ 
formation about the contents of a data 
file. Data blocks contain actual data, 
index blocks store, the indexes, free 
blocks are currently unused, and file- 
header blocks store field attributes 
for data files. 

Data chains link data blocks. 

Quartz keeps track of empty blocks 
with free chains. Blocks in the data set 
free chain are free for allocation as 
other block types, such as index, data, 
or header blocks; the file free chain , 
maintained for each data file in the 
database, indicates blocks freed by de¬ 
letion of records. 

ROLL UP YOUR SLEEVES 

Quartz greets its users with a Windows 
interface that has file and edit selec¬ 
tions on the menu bar and the Select 
Quartz Application pull-down menu in 
place. The user selects an application 
from the menu or chooses Create New 
Application. An options selection then 
provides a pull-down menu for manip¬ 
ulating all elements of an application, 
including file formats, layouts, menus, 
reports, and searches. All of these ele¬ 
ments are developed independently 
and are manipulated and stored as sep¬ 
arate objects. 

File formats. File formats, which con¬ 
tain field attributes, indexes, and sizes 
for fields, are stored in the application 
file, so one such file can be used with 
more than one data file. The developer 
can specify as many as 60 file formats 
for any one application, as long as the 
total data length (record length) of the 
combined file formats does not exceed 
24,000 characters. 

Each data-sforage file holds a max¬ 
imum of 120 fields. Each field has 
seven characteristics: number, name, 
type, length, decimal places, index flag, 


and description. Quartz assigns field 
numbers sequentially as definitions are 
entered and uses the numbers to refer¬ 
ence the field in all future file opera¬ 
tions. Thus, the developer can change 
field names without loss of data but 
should not move fields within the file 
format even if blank field definitions 
occur when fields are removed. These 
restrictions apply only after data have 
been entered. The developer can mod¬ 
ify file-format definitions, as necessary, 
during design. 

Field names have a maximum of 
15 characters, beginning with a letter, 
and can incorporate special characters 
(except space). Field names must be 
unique within an application, not just 
within a file. Seven types of file-format 
fields are available: character, national, 
number, Boolean, date, time, and se¬ 
quence. Character fields can be 2,400 
bytes long and hold alphanumeric data; 
they are sorted in ASCII sequence. Na¬ 
tional fields are the same as character 
fields but are sorted according to an 
internal collating sequence that de¬ 


pends on the Quartz language version 
installed (usually English). 

Number fields are stored in 6-byte, 
packed format and have a maximum 
precision of 11 significant figures with 
6 decimal places. Quartz does not dif¬ 
ferentiate between integers and real 
numbers. Boolean fields occupy 1 byte 
each and store true/false values; these 
fields can be used in calculation formu¬ 
las, with a numeric value of 1 for true 
and 0 for false. 

Each of the two date-field types 
stores a 100-year range. The default 
Date (00) field stores dates in the 
range of January 1, 1900 to December 
31, 1999; the Date (80) field range is 
from January 1, 1980 to December 31, 
2079. Date fields occupy 2 bytes and 
are used to combine dates and num¬ 
bers of days (date plus or minus num¬ 
ber of days, and date minus date). 

Time fields store time values of 
the form hh:mm in the range from 
00:00 to 23:59 in 2 data bytes. Time 
fields can be converted to minutes 
(hh * 60 + mm) for calculations. 
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OMNIS QUARTZ OVERVIEW 


OMNIS QUARTZ 

Blyth Software Inc. 

1065 E. Hillsdale Blvd., Suite 300 
Foster City, CA 94404 
415/571-0222 

CIRCLE 335 ON READER SERVICE CARD 

Product description. Quartz uses the 
Microsoft Windows 2.0 environment 
to provide a graphics user interface 
similar to that of the Omnis 3 Plus 
data manager for the Apple Macin¬ 
tosh. For users with Windows 2.0 or 
Windows/386 already installed, Quartz 
installs as an application under that 
system; for users without Windows 
2.0, the Quartz package includes a 
copy of the Microsoft Windows 2.0 
Single Application Environment (SAE). 
IBM PC environment. Quartz runs on 
an IBM PC/AT or compatible or an 
IBM PS/2 Model 50, 60, or 80. It re¬ 
quires a CGA or EGA monitor adapter 
(an EGA color monitor is recom¬ 
mended), 640KB, a hard-disk drive, 
and Windows 2.0 or the Windows 2.0 
SAE. A mouse is recommended. 
Network support. Quartz is available 
for local area networks that support 
DOS. These include Novell’s NetWare, 
IBM’s PC Network, and 3Com’s 3+. 
Copy protection. None. 

Documentation. Three manuals: Learn¬ 
ing Quartz , Applying Quartz , and the 
Reference Manual. 

User interface. Windows 2.0 interface. 
Help facilities. No on-line help. 
Capacities. An application file (appli¬ 
cation specifications and programs) 
can be a maximum of 2MB and con¬ 
tain as many as 240 individual formats 
of as much as 100KB each. As many 
as 60 files can be open at any one 



time. The maximum size of a data-file 
•set (combination of as many as 10 
data-file segments) is 2,560MB, with 
no limit to the number of records. A 
database can contain as many as 60 
files. File formats each can have 12 
indexes, 120 fields, 2,400 characters 
in a text or national field, 11 signifi¬ 
cant digits of numeric precision, and 
12 connected files (each connected 
file requires an index); seven field 
types are available. Layouts can con¬ 
tain 12 windows each, with a maxi¬ 
mum of 120 fields per window. As 
many as 12 layouts can be installed at 
one time, with a maximum of 12 open 
files per layout. Seven user-defined 
colors are available in any window. 
Reporting. Reports can be 30-inches 
wide and 240-lines long. A single re¬ 
port can have as many as 1,200 fields 
and a maximum of 16 fonts; 9 sort 
levels and subtotal breaks can be 
specified. Multiline fields can expand 
to 80 lines each, and text fields can 
contain as many as 5,000 characters. 
Data types. Quartz supports the fol¬ 
lowing data types: character and na¬ 
tional (a maximum of 2,400 alphanu¬ 


meric characters); number (a maxi¬ 
mum of 11 significant figures and 6 
decimal places); Boolean (yes and no 
values); date—[Date (00), for years 
1900 to 1999, and Date (80), the de¬ 
fault, for 1980 to 2079]; time (stores 
as hh:mm from 00:00 to 23:59); and 
sequence. (Quartz assigns a sequen¬ 
tial record sequence number or RSN 
to each record entered.) 

Data entry. Data are entered via de¬ 
fault of developer-designed window 
menus. Menus can contain a maxi¬ 
mum of 100 program sequences, with 
as many as 120 commands per se¬ 
quence (from 180 available). A menu 
can have 20 option choices, and as 
many as 12 menus can be installed at 
one time. A calculation expression 
can be as long as 240 characters, 
maximum menu size is 30KB, and no 
sequence can exceed 5KB. 

Querying and sorting. Search formats 
can have as many as 50 lines. 
Import/export. Quartz imports and 
exports from/to dBASE .dbf, Lotus 
.WKS, SYLK, .DIF, ASCII-delimited, and 
ASCII, one field per line. 

Price. The stand-alone version of 
Quartz is $795; the network version is 
$1,495 for three users and $195 for 
each additional user. 

Support. Blyth offers a free 60-day 
warranty and two types of extended 
support: the Continuing Support Pro¬ 
gram ($95 annually) includes a tech¬ 
nical newsletter, direct telephone sup¬ 
port, and automatic updates; the Com¬ 
prehensive Support Program ($195 
annually) includes all of the above 
plus a free data-utilities disk and 
training discounts. 

—Dave Browning 


A sequence field allows read-only 
access to the RSN. Quartz does not as¬ 
sign the RSN until entered data are 
committed for update, so the RSN can¬ 
not be used in calculations until after 
the record is stored. 

Any field can be indexed. For 
character and national fields, specifying 
the index length limits index storage 
requirements. Only the first 75 charac¬ 
ters of the field can be used for index¬ 
ing. Calculation formulas cannot be 
used in index definitions, nor can mul¬ 
tiple fields be combined for indexing. 

A field description consisting of as 
many as 35 characters can be entered 
for documentation purposes. Quartz 
does not use this field characteristic; 


however, it nonetheless is printed with 
field definitions. 

Laying it all out. A layout defines the 
user interface to the data. Quartz does 
not limit the number of layouts in an 
application but does limit die number 
of windows in each layout to 12. Each 
window can contain 120 data fields 
from a maximum of 12 files in the data¬ 
base. Layout windows contain fields for 
data entry, display, and manipulation. 
Rectangular outlines, in several thick¬ 
nesses, with square or rounded corners, 
divide layout windows into regions. 

Layout fields define the interaction 
between the user and the underlying 
data file within a layout window. Six 
types of layout fields are available: 


entry, display, check box, radio button, 
push button, and list. 

Entry fields accept keyboard input 
for placement into a data file. Display 
fields are for output only and do not 
permit data entry. Check-box, radio¬ 
button, and push-button fields are for 
mouse data entry, although die key¬ 
board also works. Check-box fields are 
clicked with the mouse to select or 
deselect an option. Radio buttons are 
groups of text fields associated with the 
same data-file field. Each radio button 
in the group sets the field to a differ¬ 
ent numeric value—0 for the first but¬ 
ton, 1 for the second, and so on. A 
radio-button group might be used for 
the selection of Mr., Ms., Mrs., or Miss. 
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OMNIS QUARTZ 

The user clicks on push-button 
fields to activate program sequences. A 
data form for entry/edit/view might 
contain push buttons labeled add, edit, 
find, next, previous, and quit. List fields 
present lists of data values in windows 
the user can scroll. For data entry, the 
developer can program a list field to 
let the user scroll through and click on 
a desired value that is then captured to 
another field. List fields are not scroll¬ 
ing views of data files, however; lists 
are built into memory before they are 
presented to the user, so the user can¬ 
not edit them, and they might not re¬ 
flect the current state of the database in 
a multiuser environment. 

Layout fields have attributes that 
control the processing of entered data. 
Color and invisibility attributes are 
available to all fields. Others are appro¬ 
priate only to certain layout-field types. 

Automatic find , which applies to 
entry and display fields only, can be 
used when the associated file-format 
field is indexed. With this attribute, 
user-entered data can be used to locate 
a record in a connected file through its 
index. This feature could, for example, 
locate a customer record when the 
user enters the customer code. If the 
program finds no matching record, it 
returns the first record with an index 
value greater than the requested value. 
Exact match find is the same as auto¬ 
matic find except that the sought-after 
value must match the field exactly. 

Check calculation applies to entry 
fields and lets the user ^ecify an ex¬ 
pression of any combination of field 
names, constants, operators, and/or 
functions. Quartz evaluates the expres¬ 
sion to validate the data value entered; 
invalid data cause Quartz to sound the 
bell, requiring the user to enter a cor¬ 
rect value. 

Justification applies to text or 
number fields; it can position the dis¬ 
played value to the left, center, or right 
within the field boundaries. 

Local attaches a display field to the 
first previous nonlocal field and forces 
the calculation of the expression when¬ 
ever the value of the preceding field 
changes. This attribute is useful in pre¬ 
senting the look-up results of a cus¬ 
tomer name when an account number 
is entered. Negatives allowed permits 
or restricts the entry of negative values 
into number fields. 

Show with border , which applies to 
entry and display fields only, produces 
a rectangular border around the field 
area. Unique index check prevents du¬ 
plicate entries in indexed fields. This is 
done at data entry because Quartz in¬ 


dexes are not sensitive to the unique¬ 
ness of the indexed data. 

Uppercase only automatically con¬ 
verts character or national field data to 
uppercase when they are entered into 
an entry-type field. Zero shown empty 
displays a zero numeric field as blank. 
Making a report. A report format de¬ 
fines application reports; it can contain 
definitions for as many as 240 lines, 
each as long as 30 inches. Reports can 
accommodate a maximum of 16 fonts, 

The point-and-shoot opera¬ 
tion of the Quartz report 
facility is much improved 
over those found in many 
other data managers. 


depending on the installed printer. 
Report fields define the presentation of 
data in reports; the two basic report- 
field types are text and data. 

Text fields conveniently present 
text within a report; they can combine 
normal, bold, italic, and underlined 
text in a single font and size. They can 
have multiple lines and can incorporate 
macro variable expansion (Quartz 
square bracket notation ). Once en¬ 
tered, the text is word-wrapped auto¬ 
matically within the boundaries when 
text fields are moved or sized. A report 
text field can hold 3,000 characters. 

Report data fields are similar to 
format and layout fields. In addition to 
using a field name from a format file, 
data fields can have internal variables, 
such as #D for current date, #P for 
page number, or other temporary in¬ 
ternal variables. Also available is a no¬ 
name field type to place text on the 
report without using up internal-varia¬ 
ble names. Field characteristics, such as 
number of decimal places, invisibility, 
calculation, and automatic find, apply to 
report fields as well as to format and 
layout fields. 

Report fields can have additional 
attributes. The totaled attribute pro¬ 
duces subtotals and totals; duplicates 
blank suppresses subsequent printing 
of repeated values; no line if empty 
suppresses the printing of blank lines; 
and skip section if empty allows condi¬ 
tional printing of report sections. Two 
numeric print-formatting attributes are 
available: shown like (123A), to print 
negative values in parentheses, and 


shown like 1,2345, to print numbers 
with embedded commas. Report fields 
can be justified left, right, or center; 
font, size, and style are user’s choice. 

Missing from Quartz reports is a 
general field-formatting capability to 
embed special characters in strings, 
such as the dashes in social security 
numbers. The calculation attribute can 
define an expression of string-manipu¬ 
lation commands to do this kind of for¬ 
matting, but this can be tedious and 
awkward. Also missing are floating dol¬ 
lar sign and other common business 
numeric formats. 

Quartz reports offer a wealth of 
specification options. Report sections 
include heading, detail heading, detail 
section, nine levels of break subtotal 
sections, totals section, end-of-report 
section, and an auxiliary positioning 
section that permits the division of 
other sections into two or more sub¬ 
sections for positioning elements such 
as page headers and footers. 

Report parameters can print the 
detail section in an export format, set 
margins in inches or centimeters, set 
spacing between successive detail sec¬ 
tions, print a label report, set a repeat 
factor, and establish sort fields. Reports 
with the label report option checked 
can be specified further as to the num¬ 
ber of labels across a page (one to six) 
and the width of the label. A repeat 
factor specifies the number of times a 
detail record is repeated for printing, a 
useful option when printing multiple 
copies of mailing labels. 

The report sort fields option lets 
the user specify nine sort fields; each 
can be ascending or descending and/or 
converted to uppercase for sorting. The 
user also can mark fields to indicate 
that field value changes should trigger 
subtotal breaks. A new page trigger on 
field change can be specified. 

Sort fields has only limited capabil¬ 
ity for sorting calculated virtual fields. 

In the sample application, one report 
required sorting on both issue volume 
and number fields. The volume field is 
a single-character field; issue number is 
a two-character field, with values be¬ 
tween 1 and 12, right-justified with 
blank fill. No set of sort-field parame¬ 
ters enabled Quartz to sort this field 
combination properly. 

The standard sort of the second 
field produced the sequence 1, 10, 11, 
12, 2, 3, . . . , 9. The Quartz work¬ 
around for this problem is to define an 
internal data field on the first line of 
the report layout to be used as a sort 
field. An internal numeric field is com¬ 
puted to be equal to the offending 
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Microsoft University brings the institution of 
higher learning to an even higherplane. It’saplace 
where programmers and developers leam about 
Microsoft systems software straight from the 
source: from instructors with firsthand knowledge 
of what drives Microsoft systems software. 

Our instructors take you through intense, 
hands-on courses that concentrate on the develop¬ 
ment ofMicrosoft® OS/2 andMicrosoft Windows 
applications. 

You gain insight and expertise writing software 
in environments such as MS® OS/2, MS OS/2 
LAN Manager and MS OS/2 Presentation Man¬ 
ager. As well as Microsoft Windows/286 and 
Windows/386. 

Courses take place in a lab setting so you not 
only leam theory, you also gain practical experi¬ 
ence by actually writing software. And courses are 
offered for different levels of expertise. 

To receive more information and a copy of the 
Microsoft University catalog, call 206-882-8080! 
And if you or your team cannot attend classes at 
oneof our facilities, be sure to ask about our on-site 
customer training program or video training 
course that is available. 

Either way, we’re going to make sure you leam 
the nuts and bolts of Microsoft systems. So you 
can make great leaps in your field. 

MicmsoftUniversity' 


© 1988 Microsoft Corporation. All rights reserved. Microsoft, the Microsoft logo, and MS are registered trademarks of Microsoft Corporation, f Written requests for information should go to 
Microsoft University, Registrar, BOX 97017, Redmond, WA 98073-9717. 






















































FINALLY! 


See us at booth R8700 


Ml '88 


November 14—18, 1988 
Riviera Hotel, Las Vegas, Nevada 


EASYFLOW 


An on-screen flowchart processor that knows about flowcharts - not just 
r\ another ' ‘screen draw” program that makes you do most of the work. 
EasyFlow is a powerful full-screen graphics program dedicated to flowcharts 
and organization charts. With it you can quickly compose charts. More 
important, you can easily modify charts so they are always up to date. 

► Automatic: Fully automatic text centering within shapes, both horizontally and 
vertically. Fully automatic line routing & re-routing. 

► Fast: Written in assembly language for speed. 

► Large: Charts up to 417 columns wide by 225 lines high. Chart too large for your 
printer? EasyFlow automatically breaks the chart up & prints it in page size pieces. 

► Standard: All standard flowcharting shapes included. Custom shapes can be ordered. 

► User friendly: Don’t take our word for it. PC Magazine says “EasyFlow lives 
up to its name. It’s hard to imagine any easier and more flexible way to produce 
basic and even complex flowcharts”. [March 10th 1987 issue, page 278.] 

► Mouse: Optional but fully supported. 

► It prints: On most popular matrix printers including IBM, Epson, Toshiba, HP 
LaserJet, LaserJet-Plus and many others. 

► It plots: On HP7440, 7475, 7550, 7570, 7585B and compatible plotters. 

► It works: We are contractually prevented from mentioning the name of the “big 
eight” accounting firm that purchased a world-wide site license, but we can tell 
you that they spent months evaluating all available flowcharting packages before 
choosing EasyFlow. 

► Rush delivery: Order by noon today (eastern time) and you’ll have it tomorrow. 
Rush delivery charge is $10.50 (instead of $2.00) and is available only to 
continental USA and Canada. 

► Documented: 100 page manual plus over 150 screens of context sensitive help. 

EasyFlow works on IBM PC’s, IBM PS/2 and compatibles. Requires 384 K memory, 
DOS 2.0 or higher and an IBM CGA/EGA/VGA or Hercules monochrome compatible 
adapter card. 

Order direct for only $149.95 + $2.00 S&H (USA/Canada), $10.00 (foreign). Payment 
by M.O., cheque, VISA, Mastercard or Company PO. 



The chart fragment above was produced on an HP LaserJet-Plus and is actual size and 
unretouched. Publication quality charts like this can be produced using only minutes of preparation 
time and seconds of print time.. 


HavenTree Software Limited Order Desk: 1-800-267-0668 
PO Box 1093-N Information: (613) 544-6035 ext 48 

Thousand Island Park, NY 13692 Telefax(G3): (613) 544-9632 


OMNIS QUARTZ 

character field, thus forcing a type con¬ 
version from character to numeric. 
Quartz allows only one of these inter¬ 
nal sort fields per report, however, and 
gives no warning if a second field is 
defined and specified—the sort simply 
does not work. Combining two fields 
into one by calculation fails as well, as 
one of the subtotal break levels would 
be eliminated. 

These difficulties not withstanding, 
the point-and-shoot, WYSIWYG opera¬ 
tion of the Quartz report facility is a 
welcome relief from the antiquated 
report writers found in many other 
data managers. 

Searching for records. Searches define 
selection criteria for retrieving records 
from files. The documentation does not 
state a limit for the number of searches 
that can be defined for an application. 

A maximum of 50 lines of field 
comparisons is available for each 
search specification, and search lines 
can be comparisons, calculations, AND 
operators, or OR operators. A compari¬ 
son search line compares a field value 
to a specified value using a comparison 
operator (greater-than-or-equal, less- 
than-or-equal, not-equal-to, equal-to, 
contains, or begins-with). A calculation 
search line permits the use of variable 
names, constants, operators, and func¬ 
tions to define an expression that eval¬ 
uates to a logical true or false to cause 
the selection or rejection of the record 
being examined. 

A search line can have an AND or 
an OR to specify how the preceding 
and subsequent lines are to be joined. 
These AND and OR lines break a multi- 
line search into groups. Search lines 
within a group are sorted by field 
number, with calculation lines going to 
the bottom. In addition, consecutive 
search lines within a group are consid¬ 
ered to be joined by AND, except 
where two consecutive lines have the 
same comparison field and a common 
comparison type of equal-to, begins- 
with, or contains. 

Quartz makes no provision for 
grouping parentheses, so logical evalua¬ 
tion of a search of more than a few 
lines can become complex. Neither can 
Quartz handle situations that require 
parentheses to define the condition. 

The greater-than and less-than opera¬ 
tors would be welcome additions. 

Menus and sequences. Menus are the 
most powerful and complex objects in 
Quartz. A menu contains as many as 
100 sequences (lists) of Quartz com¬ 
mands, numbered 0 to 99, that define 
the menu contents and the programs 
that can be executed by the menu 
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THOMAS»nONRAD 

CORPORATION 


©COfltDSHTall '88 

See you at Comdex, Booth B*224 
November 14-18, 1988 
Bally’s Las Vegas 
Las Vegas, Nevada 

Thomas-Conrad Corporation 8403 Cross Park Drive Austin, Texas 78754 (512) 836-1935 (800) 332-8683 
ARC and ARCNET are registered trademarks of Datapoint Corporation. CIRCLE NO. 158 ON READER SERVICE CARD 


One Name Keeps Them 
Working Together: 

Thomas-Conrad. 


Taking Arcnet® 
LAN Performance 
T o The Limit. 


Thomas-Conrad: the manufacturer of 
choice for reliable, quality-engineered 
network components. ARCNET: the 
network protocol with the greatest 
throughput. Together, we work to give 
you the highest productivity of any 
networking system available today. 
Connect PC’s from a few feet apart to 
20,000 feet apart. Improve across-the- 
board network performance by up to 
25% with a 16-Bit ARC-CARD/AT 
installed in the file server alone. And 
increase performance as much as 
50% with 16-Bit cards in both the file 
server and workstations. 

To find out how you can get 
connected with Thomas-Conrad 
and ARCNET, call toll-free: 

(800) 332-8683. 






OMNIS QUARTZ 
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PHOTO 1: Programming STARTUP 
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Entering a sequence is done most efficiently using a mouse 
to select the sequence line from the upper-left window (in 
this case, Add/Edit/View Article) and the commands from 
the scrollable list in the lower-right window. The sequence 
being built can be viewed in the upper-right window. 


PHOTO 2: Article-file Screen 



The data-entry screen for adding, editing, and viewing arti¬ 
cle records in the PC Tech Journal sample application pro¬ 
vides an author look-up window and choices for manipulat¬ 
ing records, including finding a record, viewing preceding 
and succeeding records, and adding and deleting records. 


choices or by push-button fields in an 
associated layout format. Each sequence 
can contain as many as 120 commands, 
selected from a list of 180. 

Photo 1 shows the four areas of a 
menu-definition window. In the upper- 
left corner is a scrolling list of the 100 
possible sequence lines. The developer 
enters a description of the sequence 
into the line through the small box just 
below the scrolling window. 

As each sequence is selected, the 
upper-right corner shows the scrolling- 
command list associated with the cur¬ 
rently selected sequence line at top 
left. The lower-left corner contains a 
scrolling list of the 180 possible com¬ 
mands. Commands that are followed by 
ellipses indicate a header level that has 
detailed commands located one or two 
levels below it. The lower-right box 
can contain specific fields for the entry 
of parameters when required by a 
selected command. 

To enter a sequence (that is, write 
a program), the developer scrolls to 
the desired line number in the se¬ 
quence list and clicks on the line. A 
subsequent click on the data-entry line 
below the scroll box allows the devel¬ 
oper to enter the sequence description 
from the keyboard. Next, the developer 
creates the command list by scrolling 
to a line and clicking on it, then select¬ 
ing the desired command from the list 
of available commands at lower left. 

As the commands scroll, the cur¬ 
rent command (highlighted in the 
lower-left box) also appears on the se¬ 
lected line of the command list being 
generated. Commands below a com¬ 


mand header become available by 
double-clicking on the header. Finding 
a command under various levels can 
be difficult because the developer must 
click open each potential level and 
scroll through the list to view the 
items. Further, some commands are 
not grouped logically. When the devel¬ 
oper finally selects a command, any 
required parameters are displayed in 
the lower-right box for data entry. Fig¬ 
ure 2 shows some sample sequences in 
the sample application. 

The first 20 sequences in a menu 
can be used for menu options. The 
description for the first sequence be¬ 
comes the menu title; subsequent se¬ 
quence descriptions become menu 
choices. A single blank sequence 
causes a dividing line to appear in the 
menu, and two blank sequence lines 
terminate the menu-choice section. 

The command list associated with 
a menu-choice sequence executes 
when that choice is selected. User ac¬ 
tivity during data entry or calls from 
other sequences triggers the menu- 
choice sequence. The user defines 
menu sequences and command lists 
almost entirely via point-and-shoot of 
the mouse. This reduces typographical 
errors but it can become restrictive as 
the user gains increasing familiarity 
with the commands. 

A user can trigger a sequence as¬ 
sociated with a menu-choice during the 
operation of an application as well as 
during data entry. For example, a menu 
sequence can open a layout window 
and an associated data file and place 
the user in data-entry mode. When the 


user clicks on a push-button field, the 
sequence specified by number in the 
layout-field definition is executed. 

Quartz allows the developer to 
alter the system’s default data-entry ac¬ 
tivities with a control sequence. As the 
user moves from field to field during 
data entry, internal Quartz variables 
make available the field number, field 
name, mode of data entry, and a variety 
of other data. The control sequence 
can test for specific events, trap key¬ 
strokes and mouse clicks, and alter in¬ 
ternal Quartz variables to change data- 
entry activities. 

For example, skipping data-entry 
fields is sometimes preferable, depend¬ 
ing on the answer to a question (such 
as skipping over the spouse-name field 
if a person is not married). The control 
sequence can determine that the user 
has completed entering data into a cer¬ 
tain field, check the data entered, and 
then modify internal variables to tell 
the cursor to move to the next appro¬ 
priate field. 

Figure 2 shows the set of se¬ 
quences and control sequences for the 
article-entry screen for the sample 
application. The first menu is called 
STARTUP (each application can have 
only one). Quartz automatically loads 
the application’s STARTUP instead of 
the Quartz option menu when the user 
opens the application. Sequence 0 es¬ 
tablishes the title for the menu (PCTJ 
App Main Menu) and opens the 
ARTICLE file. Sequences 1, 3, and 3 
define options on the menu (se¬ 
quences 2 and 4 are left blank to 
separate the listed options). Sequences 
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PRICED TO SAVE, SHIPPED FAST!!! 


FRONTRUNNER (a new Ashton Tate product 
created by Apex Software) 


GREENLEAF LIBRARIES 


FrontRunner generates memory- 
resident pop-op applications using the 
dBASE III Plus or dBASE IV program¬ 
ming language. Once your memory- 
resident program is created, pop-up your 
program while using Lotus 1-2-3, any 
dBASE program, Clipper, Basic, any 
word processor, DOS or any program 
written in any language. Pop-In and Pop- 
Out of any software package instantly. All 
data files and indexes created are 
dBASE compatible. FrontRunner applica¬ 
tions can be compiled into binary files for 
protected distribution and unparalleled 


speed. The user selects a hot-key to call 
up an application. Use the unique 
POWERKEY feature to define additional 
hot-keys within the application. A power¬ 
ful paste command allows the user to ex¬ 
tract data from a FrontRunner application 
into a word processor, spreadsheet or 
other application. Use FrontRunner for 
pop-up help screens, account listings, 
phone directories, schedules, random 
notes, printing mailing labels.... anything 
imaginable. 

FrontRunner....List: $ 295 , Ours: $195 
(new low price!) 


Functions 

C source, assembler source, and 
binary libraries of 225 functions for 
many compilers. Emphasizes tight func¬ 
tional groupings to minimize loading 
code which your application may never 
use. Manual's 250 pages help select 
functions, as do demos, bulletin board. 

Communications 

Communicate from within your own C 
programs! Over 120 functions and 
demo programs in C and assembler 
source to set up interrupt-driven asynch 
communications for up to 16 channels. 
Up to 9600 baud, ASCII or binary, any 
parity or word length, 8250 UARTs, 


Xon/Xoff and Xmodem, WideTrack re¬ 
ceive. Goodbye separate communica¬ 
tions software. Specify compiler. 

Data Windows 

Windows, menus and data entry do 
work together...when you utilize Green- 
leaf's screen architect. This smooth 
screen designer offers device inde¬ 
pendence, logical windows, table driv¬ 
en data entry and economical pricing. 
Source code is also available. 

List Ours 

Communications $185 $139 

Functions $185 $139 

Data Windows $295 $249 

Complete 3 in 1 Pack $665 $475 


Shopping List for the Power Workbench 


ASSEMBLER LIST US 

Microsoft Macro Assembler with Utilities . 150 109 

PASM 86 by Phoenix, Macro Assembler ... 195 109 

ASSEMBLER Support 

Btrieve Softcraft’s File Manager. 245 175 

GSS CGI ....Device independent graphics .. 495 425 

BASIC 

Microsoft BASIC interpreter ..forXENIX ... 350 249 

Microsoft QuickBASIC... Ver 4.0 . 99 66 

Turbo BASIC. NEW from Borland . 100 75 

BASIC LIBRARIES & UTILITIES 

Btrieve Softcraft’s File Manager. 245 175 

GSS CGI ....Device Independent Library ... 495 425 

Halo Graphics by Media Cybernetics. 325 249 

C LANGUAGE COMPILERS 

C86 PLUS by Computer Innovations. 497 397 

Lattice C Compiler Now ver 3.2 . 450 299 

Let’s C Compiler from Mark Williams Co .. 75 55 

Mark Williams C full development system 495 369 
Microsoft C Compiler with free CODEVIEW 450 295 

Microsoft QuickC ....Special Price . 99 66 

Turbo C. New from Borland . 100 75 

C LIBRARIES—Communications 

Asynch Manager by Blaise. 175 135 

Greenleaf Communications. 185 139 

Essential Communications. 185 125 

Essential Communications Plus. 250 189 

C LIBRARIES—FILE MANAGEMENT 

Btrieve Softcraft’s File Manager. 245 175 

Btrieve/N File Management for Networks.. 595 445 

Ctree by Faircom,with full source. 395 299 

Rtr ee... Report Gen. for Ctree . 295 235 

Ctree & Rtree. Special Combination - 650 499 

dBC ISAM Accesses dBase files. 250 175 

with Source code. 500 349 

dBC III Plus multiuser. 750 595 

with Source code. 1500 1195 

Opt Tech Sort Super fast sort for Btrieve... 149 105 

XQL....SQL from NOVELL . 795 595 

C LIBRARIES—Graphics 

Essential Graphics ...no royalties . 299 225 

GSS CGI ....Device independent graphics .. 495 425 

GSS Metafile Interpreter stores images ... 295 265 

Halo’88 by Media Cybernetics. 325 249 

Halo for Microsoft Languages. 595 434 

C LIBRARIES—Screen Design 

Curses from Lattice,UNIX lookalike. 125 99 

with source. 250 199 

C Worthy....by Custom Design Systems ... 195 159 

C Worthy with Forms. 295 269 

Greenleaf Data Windows. 295 225 

Microsoft Windows Dev. Toolkit. 500 365 

Panel Plus by Roundhill. 495 395 

View Manager for C,Blaise . 275 199 

Vitamin C...Creative Programming . 225 198 

VC Screen ...Source code Generator . 100 81 

Windows for C. 195 149 

Windows for Data. 295 259 

Zview ....Data Management Consultants ... 245 175 

C UTILITY LIBRARIES 

Basic C....Basic-like routines for C . 175 139 

Blaise C Tools Plus/5.0....//MsC <& QuickC.. 129 99 

Blaise Turbo C Tools... fITurboC . 129 99 


LIST US 

C Food Smorgasbord by Lattice. 150 109 

C Utility Library by Essential,300 functions 185 119 

Greenleaf Functions. 185 139 

PforCe by Phoenix, vast library. 395 199 

OTHER TOOLS 

BASTOC...J Ml,Translates BASIC to C . 495 399 

dBXTranslator. dBASE to C translator .. 550 419 

with Library Source. 950 725 

Pre/C ....by Phoenix, like UNIX lint . 295 154 

PC-LINT..by Gimpel, subset of UNIX Lint .. 139 125 

COBOL 

Micro Focus COBOL/2. 900 795 

Micro Focus Toolset. 900 795 

Micro Focus Personal COBOL. 149 134 

Microsoft COBOL inc. COBOL Tools. 700 499 

for XENIX. 995 749 

RM/COBOL...by Ryan McFarland . 950 675 

RM/COBOL 85...ANSI 85 . 1250 895 

COBOL Support 

Btrieve Softcraft’s File Manager. 245 175 

GSS CGI ....Device independent graphics .. 495 425 

Halo. from Media Cybernetics . 325 249 

RM/Screens ..Screen generator . 395 335 

RM/Net+ 5...R/M COBOL networking . 300 249 

DBASE & RELATED PRODUCTS 

Applications Plus ....Fox & Geller . 299 249 

Brief & dBrief ..Editor/Macro lang for DBase 275 219 

Clipper. Nantucket’s DBase Compiler ... 695 399 

DATA-p. Wallsoft . 60 50 

dBC III Plus supports multiuser commands 750 595 

with Source code. 1500 1195 

dBC ISAM...accesses dBase files . 250 175 

with Source code. 500 349 

dBX Translator. dBASE to C translator .. 550 419 

with Library Source. 950 725 

dFlow. Wallsoft . 149 124 

Documenter. Wallsoft . 295 244 

FoxBase+. Fox Software . 395 219 

Multiuser version. 595 349 

QuickCode Plus. Fox & Geller . 295 170 

QuickEntry. Fox & Geller . 99 59 

QuickReport. Fox & Geller . 295 170 

Ul Programmer ... Wallsoft . 295 244 

FORTRAN Compilers & Utilities 

Btrieve: Softcraft’s File Manager. 245 175 

GSS Graphics Development Toolkit ....CGI . 495 425 

GSS GKS...Kernel Sys.ANSI Level 2b . 495 425 

Halo’88. from Media Cybernetics . 325 249 

Microsoft Fortran.. Ver 4.0,inc. CodeView .. 450 295 

for XENIX. 695 499 

R/M Fortran ...ANSI 77by Ryan McFarland. 595 425 

for XENIX. 750 599 

Spindrift Library....By Spindrift Labs . 149 129 

PROLOG 

APT ..PROLOG Tutor . 65 59 

Arity PROLOG Compiler & Interpreter .... 650 569 

Arity PROLOG Interpreter. 295 229 

Arity Standard PROLOG . 95 77 

PROLOG-86 Plus. Solution Systems .. 250 199 

Turbo PROLOG ...Borland Inti . 100 75 

Turbo PROLOG Toolbo x...Borland . 100 75 

TEXT EDITORS 

Brief. from Solution Systems . 195 155 

dBrief. .Macro lang for Brief & DBase ... 95 75 


LIST US 

Brief & dBrief Combo. 275 219 

Condor Editor ....Condor Corp SUPER SALE 130 65 

Epsilon. Lugaru . 195 149 

KEDIT Mansfield..identical to XEDIT .... 125 99 

KEDIT Ver. 4.0. 150 119 

Pmate. Phoenix . 195 109 

Vedit Plus. Compuview . . 185 129 

DEBUGGERS 

Advanced Trace 86. Morgan . 175 119 

C-Sprite ...Source debugger for Lattice C .. 175 139 

Periscope I... Board, Switch, Software . 345 289 

Periscope II ..Breakout Switch & Software . 175 139 

Periscope II. Software only . 145 105 

Periscope III.... 8 Mhz . 1095 875 

Periscope III... 10 Mhz . 1195 975 

Pfix 86 Plus....P/7oen/x symbolic debugger. 395 199 

LOGITECH 

MODULA-2 Compiler Package. 99 79 

MODULA-2 Development Pkg. 249 199 

MODULA-2 Toolkit. 169 139 

MODULA-2 ROM Package. 299 239 

MODULA-2 Window Package. 49 39 

PHOENIX 

Pasm 86. Macro ASSEMBLER . 195 109 

Pdisk. Disk Management Utility . 145 95 

PFantasy. six-pack take-away . 995 569 

PFinish. Profiler . 395 199 

PFix 86 Plus.Symbolic Debugger. 395 199 

PForCe. Utility library . 395 199 

PforCe... Pforcefor C . 395 199 

PLink86+ ...sophisticated overlay linker .. 495 269 

PMaker. make utility . 125 74 

Pmate. Text Editor . 195 109 

Pre-C. Super-set of UNIX Lint . 295 154 

Ptel. Binary Transfer Program . 49 39 

POLYTRON 

PolyBoost.. ..Software accelerator . 80 64 

PolyDesk III..3rd Generation Desktop org.. 99 73 

PolyLibrarian ...Library Manager . 99 89 

PolyLibrarian II. 149 129 

PolyMake. Complete MAKE Utility . 149 129 

PolyShell. UNIX-like Command Shell.... 149 109 

PolyXREF2...Cross Reference Util all lang . 219 169 

PolyXREF2 ...Single Language support .... 129 99 

PVCS Corporate ...Source Code Control ... 395 329 

PVCS Personal ...Personalised ver of above 149 129 
PVCS Network.. .Powerful Ver. of PVCS ... Call Call 

ryan McFarland 

RM/COBOL. ANSI 74 Standard . 950 675 

for UNIX or XENIX . 1250 999 

RM/COBOL 85. ANSI 85 Standard . 1250 895 

RM/FORTRAN. ANSI 77Standard . 595 425 

for UNIX or XENIX . 750 599 

RM/NET+5...COBOL Networking . 300 249 

RM/Screens. COBOL 85 Screen generator 395 335 

softcraft 

Btrieve Softcraft’s File Manager. 245 175 

Xtrieve.. .Query language for Btrieve .... 245 220 

Report Option for Xtrieve. 145 128 

Btrieve/N File Management for Networks . 595 445 

Xtrieve/N. Multi-User Query . 595 459 

Report Option/N... Multi-user Rep Opt... 345 269 

XQL. SQL for Btrieve . 795 595 


PC EXPRESS ' 1-800-321-7733 B 


A Division of PC BRAND 

OVERNIGHT SOFTWARE DELIVERY 

CIRCLE NO. 23.? ON READER SERVICE CARD 


150 FIFTH AVE.. NEW YORK. NY 10011-4311 PHONE: 212-242-3600 
FAX: 212-627-1171 TELEX: 667962 (SOFT COMM NYK) 

All prices subject to change. Delivery subject to availability. 

Shipping via UPS S6.00. S 3.00 tor each additional product. Call for overnight delivery charges. 








































































































































































PROGRAMMING PRODUCTIVITY TOOLS 


C TREE & R-TREE 

B-Tree File Manager Now Has Report Generator 


ESSENTIAL C 
UTILITY LIBRARY 

400 Functions, 30$ Each 

You've probably seen the speed and 
power of Essential’s C function library 
without knowing it. Software greats have 
been using it for some time to give to¬ 
day's top products pizazz and panache. 

Now grown to 400 functions Essential 
produces pop-up menus, save and re¬ 
store screens and windows to disk or 
memory in as little as 1 / 10 th second, 
and the fastest video output available. 
Library has a complete set of 50 busi¬ 
ness graphics functions. 40 string hand¬ 
lers. 28 functions for printers, 18 for 
mice. 11 for time and date. DOS interfac¬ 
ing functions offer disk error trapping, 
directory and file management. Every¬ 
thing in source, including sample pro¬ 
grams that demo library functions. We 
have versions with pre-built libraries for 
all well-known C compilers, and a 
source code librarian is supplied for roll¬ 
ing your own. 

List: PC Express 

C Utility Library $185 $119 

Essential Graphics $299 $225 

Essential Communications $185 $125 

with Breakout Debugger $250 $189 


c-tree : The only major b-tree file manager 
with network support in the standard low- 
cost version. c-treeTM gives you record¬ 
locking routines for DOS 3.1 /3.2, UNIX 
and XENIX, and it even comes in C source 
code, yet there are no royalties. Source 
sticks to K&R, so c-tree is portable. Tests 
in many environments prove it. 

Permits any number of keys for a data 
file—alpha, numeric, even floating point. 
Handles files with varied record lengths, 
multiple keys in one index file. Both high 
level and decomposed functions. It's the 
works. 


r-tree: Adds the ability to produce ad 
hoc reports from files maintained by 
c-tree (v. 4.1 and up). Link a file descrip¬ 
tion to the r-treeTM library, and use any 
text editor to write report scripts with no 
further C coding. Reports can access data 
in several files, select on criteria, join 
findings into new logical records, sort 
them, calculate new fields and columns, 
tabulate by control breaks. Comes in 
source, same portability as c-tree, and 
fits any compiler. 


List: Ours: Combined: 

c-tree: $395 $299 $499 

r-tree: $295 $235 


WINDOWS 
for DATA 

M’soft Windows Compatible 

"Onlt one package can be easily recom¬ 
mended" said Computer Language Qune 
’87) reviewing nine window and data entry 
products for C. Complete field level func¬ 
tions specify prompt string, field length, 
data type, screen location, picture, target 
variable, entry rules, help messages, 
even functions to call for validation once 
data keyed in. 

Windows for C is a subset. No data entry 
but all windowing functions. Unlimited 
windows can be made either to pop up 
or permanently overwrite the screen, 
scroll and highlight lists vertically and 
horizontally. Specify Compiler. Windows 
for Data: List $295. Ours $259. Windows 
for C: List $195. Ours $149 


BLAISE 

C TOOLS PLUS/5.0 

C TOOLS PLUS/5.0 from Blaise Com¬ 
puting Inc. helps you to quickly 
build professional applications using the 
full power of Microsoft C 5.0 and QuickC. 
Now you can concentrate on program 
creativity by having full control over 
DOS, menus, interrupt service routines, 
memory resident programs, fast direct 
video access; windows; printer and key¬ 
board control, and more! 

Blaise Computing’s attention to detail, 
like the use of full function prototyping, 
cleanly organized header files, and a 
comprehensive, fully-indexed manual, 
makes C TOOLS PLUS/5.0 the choice for 
experienced developers as well as new¬ 
comers to C. 

C TOOLS PLUS/5.0 prebuilt libraries 
are ready to use with either QuickC or 
the Microsoft C 5.0 command line envir¬ 
onment. Complete documented source 
code is included so that you can study 
and adapt it to your specific needs. 



List: PC 

Express: 

C TOOLS PLUS/5.0 

$129 

$ 99 

Turbo C TOOLS 

$129 

$ 99 

C ASYNCH MANAGER$175 

$135 

Turbo POWER TOOLS 

$ 99 

$ 75 

Turbo ASYNCH PLUS 

$ 99 

$ 75 


PANEL PLUS 

Library Source Code Gives It Complete Portability 


There are no end of tools for screen 
design and data entry, but none quite 
like Panel Plus. Design a screen under 
program control, use Panel's utility to 
"run" and test it field by field, then 
pass it to Panel's code generator which 
delivers C source code. Options style 
the code to your compiler's liking, and 
you can of course do what you like to 
the source afterward. The code calls 
Panel Plus’s function library, but now 
the library comes in source, so every¬ 
thing produced is highly portable. Not 
like other screen managers delivered 
as object libraries and which leave you 
to write the detailed code. 

Panel Plus will operate in graphics 
mode via interfaces to graphics prod¬ 
ucts it supports and can utilize the 
EGA’s 43-line screen. Low-level I/O 
functions adapt it to various keyboards, 
screens, operating systems. 

Panel’s newest incarnation has every 
imaginable feature. A single screen de¬ 
sign can have 1000 fields stacked as 
visual overlays up to 127 levels deep or 


as pop-ups. Groups of fields can be 
moved between levels. Screens can be 
output as compilable code or stored on 
disk for loading at run-time. Each field 
can be boxed, colored, multi-row, word¬ 
wrapped, and scrolled horizontally and 
vertically if larger than its on-screen 
view aperture. It can be assigned its 
own help and error message, can be 
told to accept certain characters, or to 
match a picture, and to check data 
after entry—proper dates, number 
ranges, etc.—using Panel’s or your own 
validation routines. You can add your 
routines to Panel’s test utility because 
even it comes as source. Fields are ac¬ 
cessed in any order and control reverts 
to your application program after each 
field for choice of action. 

For past Panelists, the new version has 
smaller and faster field and screen 
functions, tighter granularity, and an en¬ 
hanced, reworked library. Major tool 
for the serious developer. List: $ 495 , 

PC Express: $ 395 . 


dBC Identical dBASE m Plus Files Using C 


d BCTM is a series of C libranes from 
Lattice which creates, accesses and 
updates files identical to those of dBASE 
itself. So dBASE can read and update the 
files too. 

What for? It means both C and dBASE 
applications can operate on the same 
data bases interchangably. It means C 


Payment: We honor MasterCard, Visa, Amer¬ 
ican Express (no surcharge), checks in ad¬ 
vance, or funds wired to PC Express, c/o Chem¬ 
ical Bank, 126 East 86 St., New York, Account 
034-016058. COD (U.S. only) for cash, money or¬ 
der, certified check (no fee). NY State, add sales 
tax. Purchase orders accepted from larger cor¬ 
porations and institutions at our discretion if 
you agree to net 30 days plus 2% a month late 
penalty thereafter. 

Shipping & Handling: U.S.: UPS Surface: 1st 
product $6, each add'l $3. UPS 2nd Day Air: 1st 
product $12, each add’l $6. UPS Next Day Air 
and Federal Express shipment costs based on 
weight. International: Charges vary by destina¬ 
tion and carrier. $10 per shipping container for 
export forms. Air parcel post at your risk beyond 
collected insurable amount. 


programmers can interface with the big 
market of dBASE users out there, yet 
side-step the dBASE language. It means 
dBASE applications can now be linked to 
the universe of C libraries and tools to 
add windows, graphics, statistical analy¬ 
sis, all the things dBASE cannot do. It 
means the speed and power of C to im¬ 
press clients accustomed to dBASE! 

dBC's functions parallel all dBASE's file 
handling commands, many decomposed 
to permit direct data manipulation. Our 
versions of dBC mimic file formats for 
dBASE II and III and now dBASE III Plus 
makes your programs network ready!... 
as many stations as a network allows. 
Hands-off mode handles record and file 
locking and unlocking automatically. 
Close in functions give you direct lock/ 
unlock control. 

Supports all four memory models. 
dBASE II, III...List: $ 250 , Ours: $ 125 . 
dBASE III Plus...List: $ 750 , Ours: $595 
Call for Source Code Pricing. 


POLYTRON VERSION CONTROL 

Source Code Control for Any Language 


PVCS allows programmers, project 
managers, librarians and system ad¬ 
ministrators to control the proliferation 
of revisions and versions of source 
code in software systems. Independ¬ 
ent programmers, the leading soft¬ 
ware publishers and LAN companies, 
and hundreds of Fortune 1000 com¬ 
panies rely on PVCS to store and re¬ 
trieve multiple revisions of text. It 
maintains a complete history of revi¬ 
sions as an "audit trail", generates 
status reports, and uses intelligent 
"difference detection" to minimize 
disk space for each new version. 

On Corporate and Network PVCS 
simultaneous changes to a module are 
merged into a single new version. If 
changes conflict, the user is notified. 


The "Logfiles" used to track changes 
are interchangeable between any 
PVCS product. 

Corporate PVCS is for multiple pro¬ 
grammers. It includes "branching" to 
maintain code when programs evolve 
on multiple paths. Personal PVCS 
offers most of the power and flexibility 
of corporate PVCS, but excludes mul¬ 
tiple programmer features. Network 
PVCS is the Corporate version for 
LANs. File locking and security levels 
can be tailored to each project. 

Ask for: 

Personal PVCS 
Corporate PVCS 
Network PVCS 
PolyMake 


List PC Brand: 

$149 $129 

$395 $329 

Call CaU 

$149 $129 


C-WORTHY INTERFACE LIBRARY 


T he C-Worthy TM Interface Library 
wraps an entire user interface 
around your application. Its full power 
can be summoned by only a few high 
level calls. Sound exaggerated? A single 
function call can set up a complete text 
editor in a screen window. Recently ac¬ 
quired by Solution System, over 600 
pages of Documentation, Turbo and 
Quick C version and a complete Inter¬ 
face Library have been added. 

•High level calls pop menus and scroll¬ 
able choice lists to the screen, restoring 
the background when dismissed. 
•Windowing facilities open portholes of 


up to screen size for viewing virtual 
screens larger than the physical screen. 
•Full context-sensitive help screen man¬ 
agement takes over these chores and 
error messages. Automatic routines inter¬ 
rupt with pageable text windows explain¬ 
ing what to do next. 


uevtuupmeni in maxing its 
NetWareTM utilities easier for users. In¬ 
genious demo: call for it. 

Ask for. Use PC Express: 

C-Worthy $195 $159 

with Forms Library $295 $269 


THE SPINDRIFT LIBRARY 


Fully Functional Fortran Library. 

Spindrift's smooth package offers 
something previously unavailable to the 
Fortran buffs...a basket of functions, 
packed to the brim. No more tedious 
coding. Just call on Spindrift with it’s 
armoury of functions. 

Any number of Windows may be 
defined, each with a striking border 
and brilliant color. Define "pop-up" 
screens, Save/Restore images, set Cur¬ 
sor shape. Snare an entire screen into a 
Character array. 


The Keyboard; read it without echo, 
or sense any keypress during execution. 
Cursor controlled directly with 
Edit keys. 

DOS interface includes: Call System, 
Call Exec, Findfrst/Findnext for (*) and 
(?) file searching. Search the Path, sub¬ 
directory and file manipulation, com¬ 
mand line argument parsing, date/time 
functions, DOS environment access, and 
much more. Other utilities also included. 

Specify compiler, Microsoft or Ryan 
McFarland. List: $ 149 . 00 . Us: $ 129.00 


PC EXPRESS ' 1-800-321-7733 e 


A Division of PC BRAND 

OVERNIGHT SOFTWARE DELIVERY 


150 FIFTH AVE., NEW YORK, NY 10011-4311 PHONE: 212-242-3600 
FAX: 212-627-1171 TELEX: 667962 (SOFT COMM NYK) 

All prices subject to change. Delivery subject to availability. 

Shipping via UPS $6.00. $3.00 for each additional product. Call for overnight delivery charges. 














PC EXPRESS" PROGRAMMER’S WORKBENCH 


dBASE AT THE SPEED OF C 

dBx Translates dBASE Applications to C 


You dBASETM programmers know what 
an expressive and readable language 
dBASE is. It's a very comfortable devel¬ 
opment environment. But the price is de¬ 
based performance. Even compiled 
dBASE doesn’t offer the speed that some 
users require these days. The kind of 
speed offered by software written in the 
C language. The answer is dBxTM 
dBx translates dBASE to C. It offers you 
a major competitive advantage over the 
next dBASE programmer: Keep writing 
in dBASE. Take every application all the 
way to completion. Then use dBx to 
translate them top to bottom to C! 


Other advantages: C is portable, even 
to other operating systems like UNIX/ 
XenixTM To the Macintosh or Amiga. 
dBx gives your applications a passport to 
places dBASE cannot go. 

Has its own file manager for single 
user, but links to major C file managers— 
c-tree and dBC—for compatibility with 
dBASE files or multi-user support. We 
have everything you'll need, including 
good advice. 

List: Ours: 

dBx $550 $419 

with Library Source $950 $225 

Call for Full Source Pricing 


BRIEF/dBRIEF 

The Power Environment for dBASE Programming 


Many worthy utility products supply 
needs that dBASE®’s programming lan¬ 
guage doesn't-dUTILTM, dFLOWTM 
and a host of others. Trouble is, you have 
to use them separately, then combine 
their output into your dBASE program 
files. 

No longer. dBRIEFTM written in 
BRIEF’S macro language, grabs hold of 
BRIEF and turns it into a complete dBASE 
III and III Plus programming domain. 
Using BRIEF’S underlying shell capabili¬ 
ties and its own interfaces, dBRIEF can 
run external utility libraries, plus dBASE 
itself, and link to the ClipperTM 
Foxbase+TM and Quicksilver compilers, 
all with dBRIEF still loaded and running 
the show. It can do what BRIEF already 
does plus: 


• Convert a screen layout into dBASE 
code for interactive data entry. 

• Display dBASE file structures in 
windows, a great convenience alongside 
your program files. 

• Expand keystrokes into full dBASE 
statements. 

• Indent automatically for clegic 
display. 

• Create databases; index files; invoke 
Ashton-Thte's dFORMATTM and 
dCONVERTTM; draw lines and boxes. 

"Simply marvelous programming en¬ 
vironment for writing and editing dBASE 
programs.", PC Magazine, 7/86. Source 
code included! 

Requires BRIEF 1.32 or later and 384k; 
512k to run dBASE within dBRIEF; 640k 
and harddisk recommended. 

BRIEF/ dBRIEF...List $ 225 , Ours: $ 219 . 


APPLICATIONS PLUS For dBASE 

The Complete dBASE Companion 


Who says you can’t have it all? 

APPLICATIONS PLUS has everything 
you need to get the most out of dBASE: 
An application generator (QUICKCODE 
PLUS), relational report writer (QUICK- 
REPORT), and graphics system 
(dGRAPH). 

QUICKCODE PLUS offers dozens of 
features you've never seen before in a 
dBASE code generator. Relational appli¬ 
cations that read, display, and update a 
dozen or more databases simultaneously. 
"Real-time" calculations, performed on 
screen as the user enters each field. 
Forms up to 11 screens long, with the 
ability to pass data between screens. 
Computational formulas that automati¬ 
cally combine data from different data¬ 
bases. 9 Data types. 16 field types. 


QUICKREPORT is a full-featured rela¬ 
tional report writer, which combines up to 
6 databases in one report, handles many- 
to-one relations, fancy printer features 
(like bold and italics ), computed fields, 
and up to 16 levels of totalling and sorting. 

dGRAPH is a graphics system that pro¬ 
duces bar, pie, line, and piebar charts 
directly from dBASE data. Dozens of op¬ 
tions let you tailor graphs to your needs. 
APPLICATIONS PLUS is 100% compa- 


tible with Clipper and FoxBASE+. 

List: 

APPLICATIONS 

Ours: 

PLUS 

$299 

$249 

QUICKCODE PLUS 

$295 

$120 

QUICKREPORT 

$295 

$120 

QUICKENTRY 

$ 99 

$ 59 


NOVELL: BTRIEVE, XQL, XTRIEVE 


Sophisticated Tools Essential 
For Fast Database Handling 

Btrieve is a library of subroutines that 
allows the programmer to build a data¬ 
base application using any language. It 
takes complete charge of all file creation, 
indexing, reading, writing, insertion, 
deletion, forward and backward search¬ 
ing. Its balanced tree indexing scheme 
finds any key in a million in less than 4 
accesses...That's fast! 

Btrieve is multi-lingual also. It includes 
more than 20 language interfaces (includ¬ 
ing C, BASIC, PASCAL, FORTRAN). 
However if it turns out that you are using 
something a little unusual, worry not. The 
manual includes a chapter on how to 
write a language interface to Btrieve. 

Btrieve's vital statistics are equally im¬ 
pressive. Files may have up to 24 indexes; 
fixed record length to 4090 characters; 
variable length to 64K; indexes to 255 
characters; files of 4 billion bytes. Net¬ 
work support includes Novell, 3-COM, 
IBM PC NET, Software Link’s Multilink 
and many others. 

XQL is a relational database manage¬ 
ment system designed especially for pro¬ 
grammers. Imagine being able to access 
your database with the ease of SQL 
(Structured Query Language) statements 
and still having the power to process that 
data right down to the byte level. 

Think about your applications. A large 
part of your software development effort 
is probably devoted to managing data 
stored in files on disk. Hours spent writ¬ 
ing lines of code to search and store data 


records could have been used to pro¬ 
gram more important parts of your appli¬ 
cation. Why not let XQL do it for you. 
XQL will increase your programming 
productivity and let you focus on building 
better applications. 

The XQL system works in tandem with 
Btrieve and has an equally powerful 
chassis...No limit on the number of 
records per file. Max. file size is 4 giga¬ 
bytes, Max. record size equals 4K, Max. 
indexes per file is 24. The one version 
works for single or multiuser systems, 
DOS Ver 3.0 or greater. All languages 
are supported. 

Xtrieve is the final ingredient in the 
Novell programming recipe. It is a menu 
driven, data retrieval system, that allows 
you to quickly find information and dis¬ 
play reports. System developers can 
easily customize Xtrieve to display com¬ 
mand menus, help files, and error mes¬ 
sages in the English spoken by the cus¬ 
tomer. Xtrieve screens then gives menu 
choices that users can quickly recognize, 
making Xtrieve an easy product to use 
and understand. 

Report Option for printing customized 


reports, form letters, mailing labels & 
statements. 

List: Ours: 

Btrieve 

$245 

$125 

Btrieve/N 

$595 

$445 

XQL 

$295 

$595 

Xtrieve 

$245 

$220 

Xtrieve/N 

$595 

$459 

Report Option 

$145 

$128 

Report Option/N 

$345 

$269 


GSS GRAPHICS SYSTEM 

Leave the Device Driving to GSS 


For serious applications stick to the tools 
that stick to the standards. Not the least of 
reasons why GSSTM has emerged as the 
pre-eminent graphics toolmaker is that it 
has always conformed to ANSI standards. 

At the heart of the system is the CGI 
standard Development Toolkit. It has all 
language interfaces and device drivers 
for keyboards, mice, joysticks, tablets, 
printers, plotters, cameras. The drivers 
completely insulate your application 
from concern for device idiosyncracy. 

GSS KemelTM conforms to ANSI’s GKS 


2 b and has all its drivers and language 
bindings. Macro level tools to draw, color, 
segment, transform, store and recreate 
an object. The Metafile Interpreter reads 
ANSI CGM files with full CGI capability 
for recreation on various devices. 

Quality software? IBM thinks so. They 
sell GSS under their own label. Royalties. 

Needs 256k. List: Ours: 

CGI Dvlpment Toolkit $495 $425 

Kernel System $495 $425 

Kernel for IBM RT $295 $645 

Metafile Interpreter $295 $265 


CLIPPER 

$399 

D fi.D RELATIONAL 
IlOCIV REPORT WRITER 

$129 


MICROSOFT LANGUAGES 

Powerful Implementations Of The Most Popular 


Programming Languages 

Microsoft C 5.0: The flagship of the 
Microsoft line runs up to 30 percent faster 
than its predecessor. Its new optimization 
features deliver untouchable execution 
speeds, 100 new additional library 
routines... 

Microsoft Macro ASSEMBLER 5.0: If 
you ever wanted to take on the challenge 
of assembly, here's your opportunity. 
"MASM" 5.0 is a lot easier to use, has 
completely revised documentation, and a 
new "Mixed Language" programming 
guide that gives you step by step instruc¬ 
tions for linking your assembly code with 
other Microsoft languages. 

Microsoft QuickBASIC 4.0: is a revolu¬ 


tionary concept in BASIC programming. 

It allows you to run, edit, debug, and run 
again. Our friends at Microsoft have elim¬ 
inated the dreaded compile step. When¬ 
ever you edit your code QB4 automa¬ 
tically incorporates your changes, so that 
it can run a program of 150,000 lines in 
less than a minute. 

Each member of this language family 
includes the renowned debugger 


CODEVIEW. 


Microsoft C 

List: 

$450 

Ours: 

$295 

Microsoft Macro- 
ASSEMBLER 

$150 

$109 

Microsoft QuickBASIC 

$ 99 

$ 66 

Microsoft FORTRAN 

$450 

$295 


MORE PROGRAMMING 
TOOLS FOR... 

dBASE, C, FORTRAN, BASIC, 
COBOL, PASCAL 

dbc ISAM, FoxBASE, Greenleaf, Halo '88, 
Logitech MODULA, MicroFocus COBOL, 

Norton Utilities, Panel Plus, Periscope, Phoenix, 
Polytron, RM/COBOL, Sprindrift, Tom Rettig’s 
Library, Windows for Data...and many more. 

Call or write for prices and 
information. _ 

CIRCLE NO. 233 ON READER SERVICE CARD 
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OMNIS QUARTZ 


FIGURE 2: Sample Sequences in Sample Application 



Repeat 

SEQUENCES FOR STARTUP AS AT JUN 21 88 (15:26) 

Clear main & connected 

PAGE 1 

Calculate #1 as 0 


Prepare for Insert 

0 PCTJ App Main Menu 

Redraw windows 

Enter data 


If flag true 

Set main file CARTICLE> 

Update files 

1 Add/Edit/View Articles 

End If 

Until flag false 


Clear main & connected 

Clear sequence stack 

Redraw windows 

Close all windows 

Remove menu {BMARKS} 

13 Control for Add Article 

Set main file {AUTHOR} 


Define list {LASTNAME,FIRSTNAME,WORKPHONE} 

If ((#EN='AAUTLN')| 

Build list from file on LASTNAME 

(#EN=»AAUTFN , ))&((#EM=1)|(#EM=2)) 

Set main file {ARTICLE} 

Calculate #1 as 1 

Clear main & connected 

Else If ((#EN='ACOAUTLN')| 

Open window {ARTINV/1} 

(#EN='ACOAUTFN'))&((#EM=1)|(#EM=2)) 

3 Benchmark Menu 

Calculate #1 as 2 

End If 


If (#EM=5)&(#EF=29)&(#1=1) 

Clear sequence stack 

Set current list 1 

Install menu {BMARKS} 

Load from list 

5 Report Menu 

Calculate AAUTLN as LASTNAME 

Calculate AAUTFN as FIRSTNAME 

10 Finish Add/Edit 

Calculate #S5 as WORKPHONE 

Redraw numbered fields 2 to 4 

Calculate #ER as 1005 


Calculate #1 as 0 

Clear main & connected 

Else If (#EM=5)&(#EF=29)&(#1=2) 

Close window {ARTINV/1} 

Set current list 1 

11 Delete Article 

Load from list 

Calculate AC0AUTLN as LASTNAME 

Yes/No message (Large size,Sound bell) 

Calculate ACOAUTFN as FIRSTNAME 

Redraw numbered fields 5 to 6 

{Delete this record - Are you sure?} 

Calculate #ER as 1007 

If flag true 

Calculate #1 as 0 

Delete 

Else If (#EM=5)&(#EF=29)&(#1=0) 

Clear main & connected 

Calculate #ER as 0 

Redraw windows 

End If 

End If 

12 Add Article 

14 Get Deadline Date 


No errors found. 

Set control sequence 13 {Control for Add Article} 

4% of available sequence space is in use. 


Each menu in Quartz is composed of a series of Quartz commands collectively 
called a sequence. The start-up menu for the sample application is composed of 
14 sequences; sequences 1, 3, and 5 define menu options. Subordinate code to 
sequence 1 produces the article file data-manipulation screen; subordinate code to 
sequence 3 provides another menu. Sequences 12 and 13 are for adding records. 


3 and 3 illustrate chaining a subordi¬ 
nate menu to a main-menu choice. 

Sequence 1 (triggered by the user 
selecting the first menu choice) initial¬ 
izes files and menus and builds a list 
of last names, first names, and work 
telephone numbers from the author 
file. The article file and die article- 
inventory layout window are then 
opened. Push buttons in the window 
let the user move through the file 
record-by-record by selecting Next or 
Previous. These push buttons execute 
standard predefined Quartz sequences 
(numbers in the range 100 to 110) to 
position the data file. 

If the user chooses the Add push 
button, sequence 12 executes, thus acti¬ 


vating the data-entry control sequence 
13 and entering an add-data loop. The 
Enter Data command turns data-entry 
control over to the user, but sequence 
13 continues to monitor user activity. 
The first line of sequence 13 checks to 
see if the user is in the author last- or 
first-name field. If this is the case, an 
internal flag (internal variable #1) is 
set to show which fields (author or 
coauthor) are intended to be filled 
from the scrolling author list. This in¬ 
ternal flag is necessary because the 
same author list is used for both au¬ 
dior and coauthor data entry. 

When the user selects a name 
from the scrolling author list (field 29), 
the internal data-entry mode flag 


(#EM) is set to 3, indicating that the 
user has double-clicked on a list-field 
row. After checking to see if the user is 
selecting an author or a coauthor (tem¬ 
porary variable #1), the sequence exe¬ 
cutes a Load From List command. This 
command sets the current values of 
the LASTNAME, FIRSTNAME, and 
WORKPHONE buffers to the selected 
values from the list. The article-file 
fields (AAUTLN, AAUTFN, and a tempo¬ 
rary telephone number display variable, 
#5) then are calculated, and the data 
are displayed with Redraw Fields. Set¬ 
ting the #ER variable to 1005 forces 
the cursor to the next data-entry field. 

Quartz’s capabilities for data-entry 
process control are more flexible and 
efficient than those of many procedural 
data-manager languages, but they have 
some limitations. For example, the use 
of list fields to capture data into more 
than one layout field requires some 
awkward constructs, and the control- 
sequence technique requires substantial 
effort to construct a set of condition 
statements that trap exactly the desired 
data-entry situations. 

One major weakness in Quartz 
data entry results from its list-manage¬ 
ment implementation. The fact that a 
memory-resident table of fields se¬ 
lected from a data file must be gener¬ 
ated for presentation to the user ne¬ 
gates one of the common uses of list 
techniques. First, the size of the list 
that can be created is limited, so many 
data files cannot be fully captured. The 
process of building a list based on a 
filter condition (that is, the first letter 
of the last name) would be prohibi¬ 
tively slow within a data-entry screen— 
the user would have to wait while the 
program generates a list of all records 
that meet specific criteria. 

In addition, the list technique can¬ 
not be used to search a file for an 
entry and select it if it is there, or to 
add a new entry to the file if it is not 
(a common situation in data entry to a 
multiple file database). 

The Quartz menu implementation 
is powerful but complex. The technical 
approach to control of data entry is 
sophisticated and flexible, but it may 
require much trial and error to master. 
Learning the programming skills neces¬ 
sary to create menu-sequence programs 
takes time, and program debugging is 
difficult due to a lack of tools. 

MANAGING THE SAMPLE 

The PC Tech Journal sample applica¬ 
tion centers around a data-entry screen 
for magazine articles (see photo 2, 
p. 120) that contains requirements for 
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PC TECH JOURNAL 






















OF BRINGING OUT THE BEST 



In the computer industry, manufacturers fight 
to make their machines faster, friendlier, and more 
powerful than everybody else’s. But as you may 
have noticed, the most successful competitors build 
their systems around the same chip: Intel’s 386™ 
microprocessor. 

Why has this one chip become the common 
denominator in computing? Not just because it 


gives their machines blazing performance. But 
because it’s fully compatible with the broadest 
range of software available today 
And tomorrow 

So before you buy a new machine, make sure 
it has our 386 chip inside. After all, if these major 
companies wouldn’t try to compete without it, 
why should you? 



386 is a trademark of Intel Corporation. ©1988 Intel Corporation. 
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OMNIS QUARTZ 



Omnis Quartz was a considerably slower in performing the benchmarks than the 
average of all data managers tested to date—except in the third benchmark. 


look-up searches from a separate file of 
authors, conditional fields, and calcu¬ 
lated fields. Several problems were 
apparent in implementing the sample 
application in Omnis Quartz. 

The most noteworthy difficulty is 
in searching a file on two field values 
simultaneously. When an article is en¬ 
tered, the application specifies that the 
author’s last and first names should be 
entered and these values used to locate 
the author’s telephone number from 
the author file. Quartz, like many other 
data managers, does not provide for 
multifield or virtual-field indexes, so no 
means are available to search the au¬ 
thor file on a combination of the last- 
name and first-name fields, unless they 
are combined in a separate field when 
the author file is designed. 

To illustrate the Quartz list-field 
feature, the sample application was 
modified to let the data-entry user se¬ 
lect the appropriate author from a 


scrolling list of the author file. Because 
lists must be generated in memory be¬ 
fore they are presented on the data- 
entry screen, using the same list for 
selection into two different field groups 
causes complications. If the application 
specification were to require the ability 
to add an author at time of article 
entry, additional programming and re¬ 
generation of the list would be re¬ 
quired. Because of a lack of ad hoc 
query capabilities in Quartz, the speci¬ 
fied queries must be implemented by 
programming, a reasonably straightfor¬ 
ward process. 

Another Quartz inconvenience is 
the inability to sort on a function of a 
field. Instead, Quartz permits sorting 
on a single virtual field that is specified 
on the first line of a report. This work¬ 
around is a step beyond the capabilities 
of some other data managers; it would 
be better still if it were not limited to a 
single virtual-sort field. 


On die other hand, Quartz easily 
manages the difficult task of combining 
department- and category-field data 
entry, where valid entries in the cate¬ 
gory field depend on the current value 
of the department field. Many data 
managers cannot accommodate this 
requirement without programming, and 
others cannot implement it at all. The 
calculated fields for editorial and listing 
page totals are straightforward. 

Because of the restrictions in mul¬ 
tifield look-up, Quartz had difficulty 
with the article deadline date, which 
should be retrieved from an issue file 
based on the combination of volume 
and issue numbers. Quartz offers two 
ways to do this. In the first, a sequence 
program can locate the appropriate 
issue file record. In the second, the 
volume and issue numbers in the issue 
file are combined into one field—a 
more appropriate solution for this and 
other data managers. 

The data model followed by 
Quartz creates one difficulty itself. The 
linkage (a Quartz file connection) be¬ 
tween article and author files requires 
that the author-file RSNs be stored in 
the article-file records. If the author file 
is connected so that the article file can 
establish a one-author-to-many-article 
relationship, then the data-entry pro¬ 
cess automatically stores the linking 
author RSNs in the article-file records 
as they are entered. If the author and 
article files are loaded through the 
import facility, however, the linking 
RSNs are not established automatically. 

The developer would have to 
write a program to force record-by¬ 
record processing to establish these 
linkages, and the other problem of 
finding an author in the author file 
based on a combination of last-name 
and first-name fields would then inter¬ 
fere as well. This problem does not 
arise in a relational database because 
the relationship is established at re¬ 
trieval, based on equivalence of key 
fields rather than on fixed linkages 
embedded in file records. 

Quartz was put through the five 
benchmark tasks developed for PC 
Tech Journal's data-manager reviews. 
While it is not the slowest data man¬ 
ager tested to date, it is far from the 
fastest (see figure 3). The results show 
that it was much slower than the aver¬ 
age of those tested in this series in all 
but the third benchmark. 

END-USER FEATURES 

The installation and support logistics 
for Quartz are in keeping with the 
complex nature of the product. 
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DESQview even lets you transfer text, num- 
>, and fields of information between pro¬ 
grams. 
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OMNIS QUARTZ 


Installation. Quartz is shipped with two 
sets of installation diskettes—a set of 
four high-density 5.25-inch diskettes 
and a set of six 3.5-inch diskettes. Users 
with PC/AT-class machines that have 
only 360KB diskette drives will encoun¬ 
ter some difficulty installing Quartz and 
the included Windows Single Applica¬ 
tion Environment (SAE). If the package 
diskettes are converted on another 
machine to 360KB diskettes, the files 
will not be in the expected locations 
for the SAE setup program. 

If sufficient hard-disk space is 
available (about 900KB for Quartz and 
2.4MB for the SAE set-up diskettes), the 
user can temporarily copy the diskettes 
to a hard-disk directory and run Quartz 
INSTALL and Windows SETUP from 
there to install the system. The con¬ 
verted Quartz diskettes can be installed 
first, then the temporary directory re¬ 
used for the Windows diskettes. Fol¬ 
lowing installation, the Quartz pro¬ 
grams, example application files, and 
Windows SAE take up about 1.8MB in 
the Quartz directory. 

The SAE requires that SHARE be 
run before Windows is started. The 
Windows INSTALL program modifies 
AUTOEXEC.BAT to include the SHARE 
statement. Windows also has specific 
requirements for RAM-disk drive pro¬ 


grams if they are used and includes a 
RAM-disk driver. (INSTALL provides in¬ 
formation on this subject.) 
Documentation. The Quartz documenta¬ 
tion includes three manuals, each of 
which has a table of contents and 
index and is divided into sections; each 
section has its own table of contents as 
well. The tutorial, Learning Quartz , in¬ 
troduces Quartz sequences (programs) 
and describes planning an application; 
creating file formats, layouts, and data 
files; entering and manipulating rec¬ 
ords; producing reports; and customiz¬ 
ing menus. Blyth provides several user 
exercises in sample Quartz applica¬ 
tions. The organization is well-thought- 
out, and the examples appropriate. 
Some familiarity with Windows and 
mouse operation is assumed. 

Applying Quartz continues the tu¬ 
torial environment at a deeper techni¬ 
cal level and covers more of the 
Quartz theory of operations and ob¬ 
jects. The Reference Manual provides 
the expected in-depth technical detail. 
Both of these manuals are necessary to 
learning Quartz. The documentation is 
high quality. 

Ad hoc queries. Quartz has no general¬ 
ized ad hoc query capability other than 
a simple find feature. When executed 
from a layout window, the internal find 


sequence allows the user to enter a 
value for one of the indexed fields. The 
program in turn displays a record that 
matches the specified value. If no rec¬ 
ord matches that value, the first record 
with the indexed field’s value greater 
than that requested is displayed. The 
user can construct specific queries by 
developing search objects, which act as 
filters on the file and restrict access to 
records that meet the condition, or by 
programming sequences for calculated 
and multifield searches. 

Import/export. Quartz imports from 
and exports files to dBASE, .dbf, Lotus 
.WKS, SYLK, .DIF, ASCII-delimited (with 
commas or tabs), and ASCII, one field 
per line. Loading connected files dur¬ 
ing the import process requires care to 
ensure the creation of proper interfile 
record links. Files with no connections 
must be imported before connected 
files. The import-data records must in¬ 
clude a unique index value for the 
connected file so that the correct rec¬ 
ord can be located in it and the con¬ 
nection RSN field updated. For the 
sample application, this technique did 
not work because of the dual-field key 
requirement. 

The process of importing is 
straightforward: the source file is se¬ 
lected, the target main file is specified, 
and the target fields are selected from 
the file-format field list. The import 
process can insert new records into the 
main file, or the first main-file field can 
be an indexed field, and the import 
process can be used to update records 
matching this key field. 

Data export is essentially the same 
as import. When exporting connected 
files, a unique indexed field must be 
included in the field list for each con¬ 
nected file so the records can be 
joined during the export process. 
Security measures. Quartz offers flexible 
security-control features. A master user 
can assign multilevel passwords to 
users. Menu options, including the 
standard Quartz menu options as well 
as application-specific options, can be 
protected on a user-level basis. The 
user level is also available as an inter¬ 
nal variable to sequence programs, so 
that users can be prohibited from initi¬ 
ating processes even if they do not 
appear on a menu. Further security is 
provided by application locking and 
file-format protection. 

Another system protects the appli¬ 
cation from users who do not know a 
specified password. Once an applica¬ 
tion is completed, it also can be locked 
so that it cannot be modified by any¬ 
one, including the master user. Once 




t6e '%idde*c Secrete 
o£ tyuin Code!ft 



DIS*DAT« —The Only Disassembler That Tracks Down DATA! 

EASY TO USE! 

• Disassembles both .COM and .EXE files with minimal input from you! 

(Often—"You enter the file's name. . .DISnDATa does the work!") 

• Creates fully—labeled MASM—compatible source files, ready to assemble. 

VERSATILE!—can help you to: 

• Make non—trivial program modifications without original source! 

• Customize a program's messages, error—handling, etc. 

• Convert to OS/2*, even if your source has been lost! 

SOPHISTICATED! 

• Disassembles standard real—mode instructions for 8086, 8088, 80186 and 80286! 

• Separates instructions from data via automatic flow—analysis of instructions. 

• Can locate data areas as small as one byte , even if embedded in code! 

• Automatically inserts SEGMENT. . .ENDS, PROC. . .ENDP and ASSUME 
directives! 

• Resolves operand size (BYTE, WORD. . .) and type (PTR, immediate, OFFSET. . .). 

• Outputs printable strings as ASCII text, other data as DB/DW hex values. 

• Inserts comment on INT 21h DOS calls, showing the function requested! 

a* For IBM* PC*/XT*/AT* & compatibles, 128K+ RAM, 1 or more disks, DOS 2.x+. 

^ • Can now easily disassemble complex TSR, l/O-driver and other systems-like programs. 

#8634-22 PC-DISnDATa 2.0 (SSDD 5-14—diskette) and manual .$165 

U.S. Funds Only. Add $3 shipping (U.S. & Canada), $10 (overseas air) per item. Ohio residents 
please add 6% sales tax. 'Registered trademark, IBM Corporation. 

To order, phone (513) 435-4480 (M-F, 9 A.M.-5 P.M. EST), or 
send check, money order, or VISA/MasterCard information 
(name, street address (no P.O. Box please), card number, 
expiration date, and your telephone number) to: 

PRO/AM SOFTWARE —_ 

220 Cardigan Road Professional Software for 

Software Centerville, OH 45459 both Novice and Expert 



128 


CIRCLE NO. 227 ON READER SERVICE CARD 


PC TECHJOURNAL 
















You’re in good company when you 
slide the PLUS 8 MC™ multiuser board NH 
into your new generation PC. A lot of TOB 

high profile companies use them to connect Un H 
terminals, printers, plotters, modems, and Allfl 
other PCs to the new personal computers. >Ij 

Simple. Low cost. And it’s compatible with 
most multiuser systems. 

Find out why the major companies use the PLUS 8 MC. 
You’ll discover that they have a good reason. 

CALL: 1-800-STAR GATE j n / / 

Star Gate Technologies, Inc. 

29300 Aurora Road • Bentley Park South 


Solon, Ohio 44139 • Telefax No. (216)349-2056 


locked, an application cannot be un¬ 
locked, so copying and archiving an 
application is essential before locking. 

A locked application must have a menu 
named STARTUP; otherwise, there is no 
way to access the application. 

In addition to locking the applica¬ 
tion, which prevents the application 
processes from being modified, a pro¬ 
tect option is available to protect indi¬ 
vidual file formats from modification. 

WINDOWS-STYLE DEVELOPMENT 

The Everex System 1800 used in the 
research for this article locked up four 
or five times during the process. It was 
not obvious whether the problem was 
with the Quartz code or with the Win¬ 
dows SAE. The lock-ups could not be 
duplicated (for the purposes of further 
investigation) with reasonable effort. 

The 6-MHz IBM PC/AT, however, had 
no problems when running the stan¬ 
dard benchmark tests. 

The Video Seven VEGA Deluxe 
EGA installed in the System 1800 in¬ 
cludes a screen-save utility that blanked 
the Quartz/Windows screen after a pe¬ 
riod of keyboard inactivity; the Quartz/ 
Windows keyboard handler would not 
pass any keystrokes to the screen-save 
utility to restore the screen. After the 
first occurrence of this problem, the 
utility was disabled. 

Quartz is not an end-user develop¬ 
ment system for databases more com¬ 
plicated than single-file list manage¬ 
ment. With no built-in default record 
screens or scrolling browse windows, a 
file format and a layout window (at a 
minimum) must be defined before data 
can be entered and reviewed. Without 
programming, the user must make a 
short but necessary sequence of menu 
selections to open the data-file and 
layout-window objects before reviewing 
data. In many other data managers, 
these capabilities are built-in or are 
available via automatic application- 
generation tools. 

The accurate, efficient linking of 
multiple database files to a custom 
Quartz application requires sophisti¬ 
cated professional development experi¬ 
ence. The learning curve for Quartz 
programming is relatively steep— 
substantial effort is required to get the 
first program working, and debugging 
is a trial-and-error process. On the 
other hand, once learned, point-and- 
shoot programming for menu se¬ 
quences is straightforward, but even 
this soon becomes a bottleneck be¬ 
cause of mouse movement and the 
amount of clicking required to select a 
command from a list. 

OCTOBER 1988 


The multiuser features of Quartz 
were not tested. The Quartz documen¬ 
tation suggests that multiuser operation 
is “automatic,” although it does not 
describe locking strategies or other 
multiuser considerations. Quartz pro¬ 
vides no specific functions or com¬ 
mands for file, record, or object lock¬ 
ing. The documentation states that the 
unique index-check attribute “is not so 
reliable with multiuser versions of 
Quartz.” This is a welcome warning to 
unwary developers, but this kind of 
message undermines confidence in 
Quartz as a fully operational multiuser 
data manager. 

Quartz maintains a data dictionary 
of sorts but does not label it as such. 
When the developer needs to select a 
field name, such as during layout win¬ 
dow design, a menu choice or a func¬ 
tion key opens a window that lists all 
format files, along with a symbol for 
the internal variable list. Choosing a 
format name opens a scrolling list of 
field names, and a double click on a 
field name selects it for the operation 
at hand. The field attributes (such as its 
type, size, and if indexed or not) should 
be displayed along with the field name 
to avoid having to set aside the current 
operation for a quick trip to the file 
format to check a field attribute. 


Difficulties notwithstanding, Omnis 
Quartz delivers valuable technology that 
is not found elsewhere in the PC data- 
manager arena at this time. It is worthy 
of examination for its fine use of the 
Windows/mouse environment, and it 
incorporates good techniques for data- 
entry process control. Furthermore, 
version 2.0, which is due for release at 
about the time this article is published, 
will use the Windows Dynamic Data 
Exchange (DDE) protocol to allow 
Quartz to share data with other appli¬ 
cations. (For a description of DDE, see 
“Windows of Opportunity.”) 

The steep learning curve for 
Quartz programming makes it unsuita¬ 
ble for end-user application develop¬ 
ment, and professional developers may 
find its data-management limitations 
too restrictive for general application 
development. Quartz would be an ex¬ 
cellent candidate for some specific ap¬ 
plications in which the need for a 
graphics user interface with mouse 
support is strong, and where its data¬ 
base-management limitations would be 
acceptable. imimTiniffi] 


Dave Browning is a contributing editor to 
PC Tech Journal. He is vice-president of WBS 
and Associates Inc., a microcomputer and 
database consulting firm. 
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A source-code-management system 
Lm (SCMS) is a tool used by a pro- 
JL JL gramming team to track changes 
to source-code modules or other files. 
The SCMS regulates access to die 
source code, allowing programmers to 
spend time designing and debugging 
code rather than handling routine 
housekeeping chores (such as control¬ 
ling the editing of a module to prevent 
simultaneous modification and remem¬ 
bering which revision of each module 
is used to rebuild a previous release 
when checking a bug report). An SCMS 
also reduces the amount of data stored 


by maintaining a base revision and 
storing only the minimum amount of 
information necessary to recreate all 
revisions of the file. 

This review describes features 
added to the Polytron Version Control 
System (PVCS) widi the release of ver¬ 
sion 2.0. The most important improve¬ 
ment is a menu-driven screen interface; 
the performance, however, is essen¬ 
tially the same (see table 1, p. 133). 
Only a few source-code management 


features have been added, which is not 
surprising since PVCS is one of the 
more full-featured systems. As this re¬ 
view went to press, Polytron issued an 
intermediate release (version 2.1), 
which fixes minor bugs. 

Installation of PVCS is as easy as 
copying all of the files from the three 
distribution disks (two for the base sys¬ 
tem and a new one for die screen in¬ 
terface) onto a hard disk. A new sup¬ 
plement to the PVCS Users Manual 
describes the new screen interface. 
Several pages of the original manual 
were updated to reflect the changes to 
the base system. (For a complete de¬ 
scription of SCMS and a review of six 
systems that run on DOS machines, see 
“Tracking Code Modules,” Jim Vallino, 
September 1987, p. 30.) 

SCREEN INTERFACE 

The PVCS menu-driven screen interface 
displays options along the top line of 
the screen. The user selects an option 
either by entering the first letter of the 
option or by using the cursor to high¬ 
light the choice and pressing enter. 
Below the menu line is a description 
line that displays sub-menu options or 
describes a PVCS function. 

The top-level menu items are Con¬ 
figuration, Logfile, Revision, Display, 
Execute, Version, Alias, and Help. Each 
refers to different aspects of using the 
PVCS functions in order to manage 
source code. When an option is se¬ 
lected, either sub-menu options will 
appear on the menu line or the op¬ 
tions for the selected function will 
appear in the workspace below the 
menu. The Esc key always returns the 
user to the previous menu. 

On-line help is available by press¬ 
ing the FI key, which displays a help 
window at the bottom of the screen; 
Alt-Fl enlarges the window to fill the 
entire screen. The Esc key returns the 
user to menu operation from either 
normal or enlarged help windows. 


The developer can choose the 
color of each screen field (that is, the 
menu list, workspace, or help window) 
by using the Color option in the con¬ 
figuration file. Unfortunately, the user 
must repeatedly enter and exit the 
screen interface to test new color 
schemes. Moreover, the user cannot 
save the current configuration in a file 
for later use; options must be entered 
manually into the configuration file. 

(The color schemes cannot be changed 
from within the interface—an incon¬ 
venience.) The interface was tested on 

y j 

a CGA system. 

Because of delays in screen up¬ 
dates to prevent snow when using a 
CGA, the performance is very slow (as 
is noted in the READ.ME file on the 
distribution disk). On a 4.77-MHz IBM 
PC, some of the screens used to specify 
options for PVCS commands take as 
long as 4 seconds to appear once the 
function had been selected. The editing 
of input, such as filenames, lags key¬ 
board input by several characters. 

Each function screen contains all 
die available options for executing that 
particular PVCS function. The user first 
fills in the entries for the options or 
uses the defaults provided, and then 
types “Y” next to the “OK to proceed” 
menu item or presses the F10 key. The 
“OK to proceed” item does not appear 
in the same place on every function 
screen and is used as a delimiter be¬ 
tween the required fields and optional 
fields. The user must provide values for 
every field above “OK to proceed,” 
while those fields below are optional. 
This often leads to searching for the 
field in order to enter “Y” and execute 
the function. A fixed place for the pro¬ 
ceed and cancel fields, with some other 
mechanism used to distinguish re¬ 
quired from optional fields, would 
be more logical. 

The output generated by the se¬ 
lected function appears in the work¬ 
space window; the interface optionally 
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allows for pausing after each win¬ 
dowful of output has been displayed. 
Command-line parameters, taken from 
the data provided by the user on the 
function screens, are either used on 
the command line of the PVCS function 
(when it is executed) or are placed 
into a command file read by the func¬ 
tion. The command line is written 
to the directory specified by the 
WORKDIR configuration option or, if 
it is not specified, the TMP environ¬ 
ment variable. The latter feature is not 
documented in the manuals, but is de¬ 
tected easily when the command-file 
location is specified on the function 
command line. The current directory is 
the default location. 

After a function is executed, the 
menu reverts back to the top-level 
menu. This is inconvenient since a user 
often repeats the same action on sev¬ 
eral files with slightly different options. 
If a mistake is made in entering a file 
name, for example, the user must tra¬ 
verse the menus again to correct it. All 
menus, except the top-level menu, 
remember the last option used. The 
top-level menu is always displayed with 
the first option highlighted after a func¬ 
tion has been executed. Fields on func¬ 
tion screens retain their previous val¬ 
ues when the screen is displayed. 

This system allows for aliases to be 
defined for use when specifying lists of 
file names. All DOS environment varia¬ 
bles are considered to be aliases. The 
user also can define the aliases in the 
configuration file or by way of the Alias 
function of the screen interface (which 
also allows aliases to be displayed, ed¬ 
ited, and deleted). 

On several of the menus, the file¬ 
name field is limited to 40 characters. 
The system will not accept more char¬ 
acters than this, which can cause a 
problem if the full path name for a file 
is greater than 40. The interface should 
allow for the specification of file names 
up to the 64-character maximum al¬ 
lowed by DOS. 

Because the PVCS menu system is 
large (requiring over 200KB of RAM), it 
deeply cuts into the memory available 
to run other DOS commands from the 
Execute function. The Execute function 
does not provide a method to spawn a 
new DOS shell automatically. A com¬ 
mon approach similar programs use is 
to execute the command specified by 
the user or, if none is entered, spawn a 
new copy of COMMAND.COM. The 
PVCS screen interface does not do this, 
requiring the user to enter a command 
to be executed instead. 


NEW FEATURES 

A few new source-code-management 
features have been added to PVCS. In 
die previous release, deletions of revi¬ 
sions from an archive file were per¬ 
formed using the VCS command. Now, 
a user deletes a revision or group of 
revisions with the new VDEL command. 
A source-code librarian can control the 
deletion of source revisions by restrict¬ 
ing the use of the VDEL command. 

A symbolic version label can be 
assigned to a branch of a logfile, not 
just to a particular revision on that 
branch. Anytime a user checks out a 
file specifying the branch version 
name, the latest revision of the file on 
the branch associated with that name 
will be retrieved. 

This feature is similar to providing 
a symbolic name for a branch of mod¬ 
ule development. It would be useful, 
however, to specify a symbolic name 
for revisions on the branch indepen¬ 
dent of the branch version label so that 
a user could specify the “BETA release 
of the OS/2 branch” rather than only 
the “latest revision of the OS/2 
branch.” To do this, a standard version 
label containing all of the symbolic in¬ 
formation—“OS_2_BETA”, for ex¬ 
ample—must be assigned to the appro¬ 
priate revision of the source file. 

Aliases can be defined and used 
for lists of file names. All DOS environ¬ 
ment variables automatically become 
aliases, and, in addition, the user can 
define other aliases in the configura¬ 
tion file used by the PVCS commands. 
The user references an alias on die 
command line using the syntax 
$(alias-name) or ^{alias-name}. 

To use aliases from the command 
line, it usually is necessary to preface 
all command-line arguments with the 
special — C option. This option forces 
the default configuration file to be pro¬ 
cessed with any alias definitions, and it 
also causes the environment variables 
to become accessible as aliases. If the 
alias definitions have not yet been pro¬ 
cessed, then, in most places where an 
alias is used, the alias is expanded to a 
null string. The definition of an alias in 
the configuration file takes precedence 
over environment variable definitions if 
an alias name appears in both places. 

It is now possible to place com¬ 
ments that describe the workfile or 
specify the reasons for the changes into 
a separate file, which the Put command 
reads when checking in a file. This fea¬ 
ture can be used widi the -T@[file] or 
-M@[file] options of die Put com¬ 
mand where [file] is the name of the 


file which contains the description. The 
file-name extension for this file can be 
calculated in a manner similar to the 
calculation for archive extension from 
workfile extension. The configuration 
option, MESSAGESUFFIX, specifies 
this calculation in the same way that 
LOGSUFFEX specifies the workfile to 
logfile calculation. 

Polytron’s PVCS 2.0 remains a 
strong SCMS based on features in pre¬ 
vious versions. While possibly wel¬ 
comed by novices, the screen interface 
in version 2.0 does not enhance what 
PVCS does best—managing source 
code. The user interface is similar to 
those found in other SCMSs, and it 
probably will not induence a purchase 
decision in either direction. 

The only feature that PVCS still 
lacks is password protection on die 
archive files, but this is not a major 
omission because most programming 
shops do not have a critical need for 
this protection feature. 

—JIM VALLINO 
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T he original revision control sys¬ 
tem (RCS) was written for the 
UNIX operating system by Walter 
F. Tichy of Purdue University. The 
UNIX RCS has the same functionality 
as the Source-Code Control System 
(SCCS), which also originated with 
UNIX, and gready increases speed of 
operation using reverse deltas to store 
revisions. The reverse-delta technique 
stores a complete copy of the latest 
revision of a fde and the delta informa¬ 
tion necessary to recreate all previous 
revisions. Retrieving the latest version 
of a file (which is the most common 
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TABLE 1: SCMS Performance 



Compared with other SCMSs previously tested, MKS RCS is a middle-of-the-road 
performer on all tests; Polytron’s VCS has similar performance numbers. 


operation) is fast compared with re¬ 
trieving older revisions that require 
several deltas. 

The MKS RCS 4.2c from Mortice 
Kern Systems, a licensed derivative of 
the UNIX implementation, is a source- 
code management system (SCMS) that 
faithfully mimics UNIX RCS in the DOS 
environment. Those familiar with UNIX 
RCS can use MKS RCS immediately 


because the two have only a few minor 
differences between them (necessitated 
by differences between the two operat¬ 
ing systems themselves). 

The major difference between MKS 
RCS and UNIX RCS is the file-naming 
and file-storing conventions. Filename 
limitations in DOS prevent the ap¬ 
proach used in UNIX. An archive file 
under MKS RCS control is given the 


same name as its work file, thus requir¬ 
ing the two files to be stored in sepa¬ 
rate directories. RCS stores archive files 
in a subdirectory (called RCS) of the 
work-file directory. The archive files on 
UNIX have the suffix “,v” and can be 
stored either in the work directory or 
in the RCS subdirectory. 

In a network setting, it may be 
more desirable to check out (retrieve) 
a file into a load directory from a cen¬ 
tral network directory. RCS provides 
for this possibility with an RCSDIR op¬ 
tion in the configuration file. Archive 
files are stored, by default, with the 
DOS read-only attribute on. The devel¬ 
oper can disable this protection feature 
by selecting the NoWriteProtect option 
in a configuration file. 

By using the MKS RCS co com¬ 
mand to check out a file revision, die 
user can lock die file with the -1 op¬ 
tion on the command line. User identi¬ 
fication comes from the LOGNAME op¬ 
tion in the configuration file or a 
LOGNAME environment variable. If 
NETWORK = NOVELL is specified in 
the configuration file, the nework login 
ID will be made the user name. 

When an archive is created with 
die StrictLocks option, the read-only at¬ 
tribute is set on work files checked out 
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without a lock, reinforcing the fact that 
the file is not available for editing. If a 
writable copy of the work file exists 
when the checkout is requested, the 
user receives a warning message to 
approve the overwriting of the file. 

The ci program performs the 
check-in operation after the user modi¬ 
fies a program module. If StrictLocks is 
set on the archive file, then the team 
member performing the check in must 
own a lock on the archive for the op¬ 
eration to be allowed, otherwise the 


check in is aborted. The ci program 
prompts the user for a file description 
when a new archive is created and for 
log information whenever a new revi¬ 
sion to an existing file is made. These 
comments can be multiline, but once a 
carriage return is entered, the previous 
line cannot be edited. Unfortunately, 
MKS RCS does not permit the devel¬ 
oper to access a text editor, as some 
other RCS packages do. RCS deletes the 
work file when the check in is com¬ 
pleted, unless the developer uses the 


-1 or — u command-line options, 
which cause the check in to be imme¬ 
diately followed by a checkout with 
locking (—1) or without locking (—u). 

Revisions are numbered by default 
starting at 1.1 and each new revision 
increments the second, or minor, revi¬ 
sion number. Subsequent revisions 
would be numbered 1.2, 1.3, and so 
on. At check in, for example, the user 
can force the revision number to begin 
a new major revision. MKS RCS allows 
an unlimited number of file revisions. 
When a revision number is used as a 
command-line argument, the developer 
can assign symbolic names to the revi¬ 
sions in an archive. 

MKS RCS permits branches (paral¬ 
lel development paths off the main 
trunk of a module) to any depth. When 
a revision other than the tip of the 
main trunk or branch is checked out 
for editing, MKS RCS assumes that a 
new branch is to be created from this 
new file revision when the user subse¬ 
quently performs a check in. This is 
accomplished by adding another pair 
of major/minor revision numbers (such 
as 1.2.1.1) branched from revision 1.2. 

Other supplementary MKS RCS 
programs help with source-code main¬ 
tenance. The res program performs var¬ 
ious administrative functions on the 
archive files. These functions include 
revision locking and unlocking, access- 
list modification, and symbolic name 
manipulation. Revisions in an archive 
file also can be outdated (deleted) with 
the res command. The user can delete 
any file revision including a range of 
intermediate revisions. 

The access list (login IDs) specifies 
who may have access to the archive file 
and what operations they can perform. 
The rlog program displays information 
about each revision, including log com¬ 
ments, a list of locked revisions and 
owners, and symbolic revision labels. 
The user can specify command parame¬ 
ters in order to restrict the display to 
subsets of the information that de¬ 
scribes an archive file. 

MKS RCS provides a full set of key 
words—including Header, Author, 

Date, and Log—that enable information 
about the particular revision extracted 
into a work file to be displayed in that 
file. RCS leaves the key words intact in 
the work file so that once placed into 
the file, the co program will expand 
the appropriate text every time a revi¬ 
sion is checked out. The developer can 
place a key word, such as Header, into 
a work file so that the expanded key 
word text is compiled into the resultant 
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object file. The ident command scans 
the object or executable file and dis¬ 
plays its identification. 

MKS RCS also includes a full set of 
difference and merge programs. The 
diff and diff3 programs create a listing 
of differences between disk files, and 
rcsdiff determines differences between 
a work file and a revision in any ar¬ 
chive, or between two revisions in an 
archive. The user can output the differ¬ 
ences in an edit script readable by the 
MKS RCS editor, ed. This allows the 
creation of a new file revision from the 
previous revision and edit script. The 
merge and rcsmerge programs com¬ 
bine two files that have a common 
base into a single revision. RCS flags 
conflicting changes in the merged file 
for manual processing. 

MKS RCS ran without errors dur¬ 
ing testing and its performance is aver¬ 
age compared to other systems (see 
table 1). MKS archive files are compati¬ 
ble with UNIX RCS except for two 
minor difficulties. First, when an ar¬ 
chive file was transferred from DOS to 
UNIX, all RCS operations on that partic¬ 
ular implementation would not work 
because the Access statement was ex¬ 
pected on the second line of the ar¬ 
chive file. MKS RCS, however, places a 
Branch statement in this location. When 
this statement was deleted (which 
made the Access statement the second 
line in the file), the UNIX RCS func¬ 
tions executed correctly. The archive 
file was then transferred back to DOS 
after several RCS operations were per¬ 
formed on the UNIX system. MKS RCS 
worked without the missing Branch 
statement and correctly retrieved the 
file revisions created on UNIX. 

The second incompatibility sur¬ 
faced with the AddCR configuration 
option and the difference in line sepa¬ 
rators between DOS and UNIX. If 
AddCR is not selected in DOS, multi- 
line revision comments are expanded 
in the work file using only newlines 
(ASCII character 10) as the line separa¬ 
tor. Thus, the retrieved revision is not 
properly displayed in most editors. For 
proper DOS operation, AddCR must be 
used in conjunction with the Log key 
word. When the user selects AddCR, a 
multiline comment in an archive file 
transferred from a UNIX system is re¬ 
trieved with a blank line between each 
comment line. 

MKS RCS faithfully duplicates the 
features of UNIX RCS in DOS and is a 
mature SCMS that provides all the basic 
features needed for multiprogrammer 
development projects. For UNIX pro¬ 


grammers beginning work on a DOS 
system, MKS RCS will be welcome. 

With only minor problems, MKS RCS 
allows die programmer to move ar¬ 
chive files between the DOS and UNIX 
environments. 

The major strength of MKS RCS— 
its strict compatibility with UNIX RCS— 
also could be its biggest shortcoming. 
Because it precisely reproduces UNIX 
RCS, MKS RCS does not have all of the 
features found in other, newer sys¬ 
tems—most notably, PC network capa¬ 
bilities and the option of using an out¬ 
side editor to enter revision comments. 
For many UNIX RCS users, however, 
MKS RCS’s ease of use will outweigh 
the absence of these features. 

—JIM VALLINO 
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T he Advanced Indexed Organiza¬ 
tion System (AXOS) version 3-3 
from McSoft is a data-file manage¬ 
ment system for the developer who 
does not wish to use a data manager. 
The possible reasons for shying away 
from data managers are numerous: the 
overhead may limit the amount of RAM 
available to the application, the lack of 
a compiler may impose too great a 
penalty in speed of execution, the ap¬ 
plication may require unavailable func¬ 
tions, or the developer may be more 
comfortable working in a general- 
purpose programming language. AXOS 
addresses these points and others, not 
the least of which is speed. 

The heart of AXOS is a file proces¬ 
sor attached to the operating system 
through the LOADAXOS program. Once 
loaded, AXOS can be turned off and 
on, but it remains resident and uses 
77KB of RAM from the user-program 


area. Activating AXOS removes addi¬ 
tional RAM for page buffers, which are 
used to minimize disk activity. The de¬ 
fault page buffer is 5KB, but virtually 
the entire user-program area can be set 
aside. Deactivating AXOS reclaims the 
page buffers but not the 77KB of RAM. 
Once loaded and activated, any pro¬ 
gram that places values in CPU regis¬ 
ters, executes DOS INT 21H, and reads 
values from CPU registers can call 
AXOS’s 57 file-management functions. 

Three intermediate processors 
(furnished in assembly-language source 
code and object-file form) together 
with a generic AXOS programming lan¬ 
guage interface (in a 3,584-byte library 
file) ease the task of building AXOS 
applications. The intermediate proces¬ 
sors include Microsoft C, Realia 
COBOL, and one for all other lan¬ 
guages (Microsoft 8088 Assembly Lan¬ 
guage, COBOL, FORTRAN, and Pascal). 

A special interface is included for inter¬ 
preted BASIC. The manual describes 
the structure of an intermediate proces¬ 
sor, so the developer can write one. 

The package also includes example 
applications written in these languages. 

AXOS has the file- and record- 
management facilities associated with 
high-end data manager packages, such 
as password protection, multilevel func¬ 
tion security, audit trails, begin and end 
transactions, file conversion, automatic 
file recovery, and record encryption 
and compression. An AXOS application 
can create and maintain three types of 
data files—sequential, indexed, and 
index cluster—that use a three-level, 
binary-tree index structure. Applications 
can use all three types of files simulta¬ 
neously. The developer can convert 
files of one type to another type with 
the XUTILITY program. 

Sequential files are accessed via 
record number—a four-byte binary 
number. Indexed files are accessed via 
a unique key, which can be up to 240 
bytes long. Index cluster files can have 
up to 64 different keys (or index 
paths), each of which can be up to 240 
bytes for unique keys or 236 bytes for 
nonunique keys. (Nonunique keys typi¬ 
cally are supplemented with the record 
number to create a unique key.) In 
every case, keys and data are main¬ 
tained in the same file. 

The file-indexing system allows 
each type of file to store as many as 
16,777,216 variable-length records, 
which can be up to 64,000 bytes long. 
Files are limited in size only by the 
operating system (the package permits 
files up to 4,200MB long). Although 
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If you just need a drawing If you need a design tool, 

tool, use one of these use Design/2.0™ 
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A lot of tools can help you draw, but how many help you 
design and keep track of complex system models? 

Design/2.0 is the powerful text and graphics processor that allows 
you to quickly create and edit flow charts, system models, technical 
documentation, organizational charts, computer programs, 
communication networks, business plans, and more. And 
Design/2.0 does it faster and more efficiently than any other tool! 
End time consuming redrawing 
Design/2.0 understands when objects in a diagram are related. 
Once you connect two objects, they stay connected. Move or resize 
an object and its connections are automatically redrawn. 

Design/2.0 also redraws all associated objects and text. 

Use Design/2.0’s flow chart symbols or create or import your own. 
Create and edit text anywhere in your diagram. Even do word 
searches. Associate text with objects or connectors. Or create 
hypertext links across pages. 

The big picture is easy to see 
As your model evolves, move detail to subpages. Build diagrams 
containing hundreds of hierarchically linked pages. Design/2.0 
maintains all relationships and displays the hierarchy no matter 
how complex your model becomes. 

Why not spend your time designing, rather than drawing? 


Available for the IBM® PC-AT, PS/2 &. close compatibles. (Requires Windows™) $350 
Available for the Macintosh™ Plus, SE, II. $250. Color available for the Mac II. 

IBM PC-AT and PS/2 are registered trademarks of International Business Machines Corporation. 

Windows is a trademark of Microsoft Corporation. Macintosh is a trademark of 
Apple Computer, Inc. Design/2.0 is a trademark of Meta Software Corporation. 


i-1 

Yes, I want to spend my time designing! Please send me more 
information on Design/2.0. 

Name 

I Company _ 

I Address __ 

City State_Zip 

Mail to: Meta Software, 150 CambridgePark Drive, Cambridge, MA 02140. | 
Or call 1*800'227'4106. Inside Massachusetts 617-576-6920 

Meta Software PCT10/88 ! 
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PRODUCT WATCH 


AXOS encrypts and compresses all files, 
they can be accessed by any AXOS ap¬ 
plication written in any language. 

AXOS operates in either single- or 
multiuser environments and is distrib¬ 
uted on one 360KB 3.23-inch diskette 
(a 720KB 3.3-inch diskette also is in¬ 
cluded). LAN functions include an op¬ 
tional log of all transactions for use in 
file recovery, hold-and-free functions, 
and security utilities. 

McSoft’s AXOS is not for the faint 
of heart—it clearly is aimed at the de¬ 
veloper who has a thorough under¬ 
standing of the inner workings of data¬ 
base management systems. Two interac¬ 
tive programs (which allow experimen¬ 
tation with the various functions and 
file types), and several example pro¬ 
grams are included, but add little to 
the user’s understanding of AXOS. 

AXOS utilities, on die other hand, 
backup and restore data files, define 
and edit computer names and pass¬ 
words, control the audit processor and 
the transaction-logging facility, recover 
held records, list the contents of data 
files, and compact .EXE files. 

One particularly useful program, 
the XCONVERT utility, converts other 
data files to AXOS files, building keys 
in the process. It converts files contain¬ 


ing fixed-lengdi records, variable-length 
records separated by control characters 
or preceded by a length field, and un¬ 
loaded Btrieve files. 

AXOS leaves the matter of the 
database structure entirely up to the 
developer, who must define the appli¬ 
cation to the point of assembling rec¬ 
ords from fields into a form ready to 
be written to the database file (and dis¬ 
assembling records read from files into 
fields or other smaller data units). The 
developer chooses the database model 
(such as relational or flat-file). 

Many of the utilities furnished with 
AXOS are small programs that the de¬ 
veloper can embed in applications or 
can use in the development process as 
debugging tools. An interactive monitor 
displays the results of functions during 
the operation of an application or a 
utility. An application can turn this 
monitor on and off, even though it is 
not included with the application. 

While other file managers perform 
essentially the same tasks as AXOS, and 
other memory-resident file managers 
can be called by application programs, 
AXOS has some advantages. For exam¬ 
ple, AXOS provides 57 functions, in¬ 
cluding audit trail and key-only file 
management functions, and 64 index 


paths versus Btrieve’s 31 operations 
and 24 access paths (file-size and 
record-length limitations are identical). 

AXOS monitors the operating sys¬ 
tem’s activity and treats files in a simi¬ 
lar manner, closing the files that DOS 
would close, but not files that DOS 
would leave open (such as files opened 
by TSRs). While loaded, AXOS monitors 
all DOS commands and requires verifi¬ 
cation of DOS commands that result in 
the deletion of an AXOS file, thus pro¬ 
viding a level of file security missing 
from many file managers. 

AXOS is clearly aimed at the pro¬ 
fessional developer who is building 
end-user applications or intermediate 
development systems. Who would se¬ 
lect AXOS over a data manager? A de¬ 
veloper creating a new data manager, 
or a system that includes an embedded 
database manager such as a computer- 
aided design (CAD) system, may be a 
candidate. AXOS would allow the de¬ 
veloper to concentrate on other parts 
of the system, such as the graphics in¬ 
terface or the actual database model. In 
these and similar situations, basing the 
application on AXOS will save consid¬ 
erable development time without sacri¬ 
ficing performance or database security. 

—VICTOR E. WRIGHT 



Our words? No. Our customers’ words. Probably your 
words, too, after you’ve inspected a DigiBoard for yourself. 

But just as important as our engineering is our 
engineering support. From multi-point data collection, to factory 
automation, to working with multi-user operating systems, we can 
help you develop more cost-effective solutions for your customers. 
And more profitable solutions for you. 

Call us on it. 

DigiCHANNEL™ Multi-Channel 
Communication Boards. Your choice of 
basic and intelligent boards for the PC-stand¬ 
ard and microchannel buses. The intelligent 


board line features increased speed and power as well as plug-in 
I/O Mate™ modules to keep your I/O options wide open—RS-232 
or RS-422, plus various combinations of asynchronous and 
synchronous ports. 

DigiWARE™ Software Drivers and Utilities. We bundle 
them free with DigiCHANNEL boards for multi-user operating 
systems like XENIX, UNIX, QNX, PICK and THEOS, plus 
DOS and OS/2. 

DigiRAM™ Memory Expansion 
Boards. This year, we’ll be satisfying 
multi-user’s appetite for memory with up 
to 8 megabytes of RAM. 
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LAN SHELL 2.0 

IAN Systems Inc. 

599 Broadway 
New York , NY 10012 
212/431-8484 

PRICE: $695 per server, site 
licenses available 
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T he days of the stand-alone, two- 
function (spreadsheet and word 
processor) PC for business are 
disappearing fast. As corporations con¬ 
tinue to buy more PCs, build depart¬ 
mental local area networks (LANs), and 
bridge these LANs together, the trend is 


clear—maneuvering through the cor¬ 
porate computer environment will only 
become more complex. 

As more applications become avail¬ 
able on networks, it will be increas¬ 
ingly difficult for the average user to 
navigate the myriad file-server names, 
directories, and drive mappings. The 
need for flexible and friendly menus 
and application front-ends has never 
been greater than it is now. 

One way to help rein in the cor¬ 
porate network chaos is the LAN Shell 
2.0 by LAN Systems. Available in both 
network and stand-alone versions, it 
provides the LAN manager with the 
tools necessary to create flexible, 
friendly, and fast menus. LAN Shell is 
one of the more function- and feature- 
rich network menu systems. 

LAN Systems also sells, installs, and 
maintains LANs—and this is reflected 
in the product’s design, which was 
driven by end users and network man¬ 
agers working in real-world network 
environments. 

LAN Shell’s newest feature, soft¬ 
ware metering, allows the network 
administrator to control the number of 
users accessing a particular application 
at one time to comply with software 
licenses. When the predetermined 


number has been reached, the shell 
prohibits additional access, and signals 
users to try again later. The PROGRAMS 
utility, included with LAN Shell, allows 
the network administrator to maintain a 
list of metered software packages and 
the number of licensed copies. 

Other features that make the prod¬ 
uct worthy of consideration include its 
flexible screen painter, strong full¬ 
screen-editing capability, block cut/ 
copy/paste commands, flexible pop-up 
help screens, and its ability to screen 
user inputs for legal values. 

With the Shell Design utility, the 
network manager can design, test, and 
debug menu applications. It has a full¬ 
screen painter, an interactive debugger, 
and permits the designer to cut/copy/ 
paste and frame any combination of 
ASCII characters and text. 

The program has a wide range 
of options including bold, single-, or 
double-line borders; shading with spe¬ 
cial graphics characters; text justifica¬ 
tion; and the selection of foreground 
and background colors. Virtually any 
part of the screen can be highlighted, 
colored, boxed, or used as a pop-up 
help area. The user can position 
prompts anywhere on the screen, al¬ 
lowing a complete dialog capability. 


Introducing the OpenEnder Intelligent 
Multi-Channel Communications Board for PS/2. 
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And your choice of I/O Mates!" 


Now, with DigiCHANNEL™ OpenEnder™ Intelligent 
Communications Boards, you can channel the power of 
IBM Personal System/2 to up to 32 users. 400% faster than 
basic multi-channel boards. 

But what really sets DigiCHANNEL 
OpenEnders apart is that you only have 
to pay for the expensive intelligent 


Digi 


part once. Because your I/O connections are handled by a 
growing family of affordable, interchangeable I/O Mate™ modules 
that simply plug in. 

___ So, for the first time in the history of 

| intelligent communications boards, your I/O 

1 slSfS I il§ §1 options are wide open. And they always will be. 

Pluqqinq you into tomorrow. 


Call 1-800-344-4273. In Minnesota, (612) 922-8055. 
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Once menu options are defined, 
the designer can optionally call pro¬ 
grams, batch files, specially created 
forms, or even other menus. Several 
commands can be stacked and exe¬ 
cuted one after another. During the 
execution of a task or menu option, 
LAN Shell’s overhead is quite small— 
only about 8KB—if directly calling a 
.COM or .EXE file. If calling a .BAT file 
or performing an operation where the 
command processor is invoked, LAN 
Shell’s overhead is about 3KB more. 

Network managers will welcome 
this economy of RAM because many 
already struggle with the large memory 
requirements of device drivers in the 
CONFIG.SYS file, network shells, and 
terminate-and-stay-resident programs. 

In addition, the developer can set 
up temporary environment variables 
that automatically reset once the action 
of menu selection is complete. This 
gives the menu designer many options 
for controlling what happens after a 
user selects a menu option. The devel¬ 
oper also can set passwords on individ¬ 
ual menu items. 

Menu options can carry special 
one-line messages (displayed at the 
bottom of the screen on line 25). Full 
help screens also are available as pop¬ 


up menus when the user presses the 
FI key. The help screens can incorpo¬ 
rate extensive text files using the 
WINOUT program. In fact, the devel¬ 
oper could design a complete on-line 
manual using the help and text win¬ 
dowing capabilities. 

In addition, menu options that 
pass control over to a form can further 
refine the developer’s choices by en¬ 
forcing a correct selection from the 
menu. Furthermore, the form can also 
carry additional messages, help screens, 
and custom error messages. 

During the process of creating a 
menu system, each full screen and each 
form becomes a separate file. While 
this enables the designer to take a 
modular approach to building the sys¬ 
tem, this process also can cause some 
confusion on large systems that have 
many menus and forms. 

The SCAT program allows the de¬ 
signer to pack up all of the screens 
that relate to an application into one 
neat .CAT file. Once the screens are 
packed, they do not need to be un¬ 
packed for program execution. This 
capability is a valuable feature for cor¬ 
porate user-support departments that 
standardize menus and options because 
all of the menus can be packed into a 


KEDIT 4.0 

NEW TEXT EDITING POWER 



MANSFIELD 

.gg/yiiswrj'ny" 

P.O. Box 532, Storrs CT 06268 

(203) 429-8402 


KEDIT Version 4.0 is available at 
$150; OS/2 version is $175. Add 
$3 shipping. MC, VISA, American 
Express. 

KEDIT is a trademark of the Mansfield Software 
Group. Inc.; IBM and IBM PC and PS/2 are trade¬ 
marks of International Business Machines. 


KEDIT is a powerful general purpose 
text editor for the IBM PC, PS/2, and 
compatibles that supports the editing 
of multiple ASCII files in multiple win¬ 
dows, sophisticated block move and 
copy operations, and reprogram¬ 
mability of the keyboard through 
keyboard macros. The latest version, 
KEDIT 4.0, provides these new features: 

■ EMS expanded memory support 

that allows editing of larger files. 

■ Selective line editing capabil¬ 
ity compatible with XEDIT's 'ALL' 
command. 

■ Enhanced programmability with 
improved interfaces to Mansfield's 
Personal REXX macro processor and 
a built-in REXX subset (KEXX). 

■ IBM VGA and Enhanced Keyboard 
support. 

Proven in operation since 1983, KEDIT 
is unique in its support of many of the 
commands and features found in 
XEDIT, IBM's mainframe text editor for 
the VM/CMS system. Versions of KEDIT 
4.0 are available for both DOS and 
OS/2. 


catalog file and then distributed to the 
user as one file. 

The pop-up window display utility, 
WINOUT, is useful either inside the 
LAN Shell or called from the command 
line. It creates a window of user-speci¬ 
fied size (up to full screen size) and 
can display either a text file or the out¬ 
put of a command in the window. 

The SCCHART utility provides a 
painless way to inspect the entire menu 
structure without manually invoking 
every choice on each menu. It prints a 
report of the menus being used, details 
the nesting of menus, and shows the 
help and prompt messages. 

The Screen Execute program starts 
the menu system and is executed with 
parameters that call up the initial menu 
or catalog of menus and options, such 
as date and time display. 

Installing LAN Shell is a simple 
process using the install batch file. The 
full installation creates a series of di¬ 
rectories, including a LIBRARY directory 
for Reference Point, a network docu¬ 
ment manager (available separately at 
extra cost from LAN Systems) and a 
PROGRAMS directory that has subdirec¬ 
tories for LAN Shell, Lotus 1-2-3, 
AshtonTate’s dBASE, and other popular 
software packages. Although this is a 
reasonable way to set up directories, 
they may be incompatible with the ex¬ 
isting installation—read the installation 
documentation carefully to determine 
the best setup. 

LAN Shell is a sophisticated and 
well-designed series of programs. The 
menu-design portion, however, takes 
time to master and the documentation 
is a little vague in some sections. While 
all the features of the software are ad¬ 
dressed in the manual, they are not 
always clearly explained. The idea of a 
form, for example, a central design fea¬ 
ture of LAN Shell, is not described in 
enough detail in the documentation. 

Overall, the LAN Shell is a supe¬ 
rior collection of tools and utilities that 
makes menu building and maintenance 
a smooth and creative process. The 
product, however, is designed for the 
network manager or administrator, not 
for the end user—it is much easier to 
use the system’s menus than it is to 
design them. Because of the LAN 
Shell’s many options, the developer 
unfamiliar with the program should 
allow plenty of time for experimenta¬ 
tion. The first menu system may take 
longer than expected to complete, but 
the results will be worth the wait. 

—CHERYL C. CURRID and 

CRAIG A. GILLETT I "immin ts=j] 
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The Complete Expert System Environment 

T 


GURU® IS A TIGHTLY INTEGRATED EXPERT SYSTEM 
DEVELOPMENT TOOL WITH THE ABILITY TO MAKE 
SEVERAL UNIVERSAL BUSINESS TOOLS WORK 
TOGETHER IN AN INTELLIGENT FASHION TO SOLVE 
REAL WORLD PROBLEMS. 


"GURU gives me the ability to instantly 
evaluate the cost impact of engineering 
changes to a ‘high tech' Avionic 
manufacturing process by utilizing the 
integration of its expert system and 
database capabilities.” 

Dr. Vince O’Rourke, 

Senior Business Manager, TRW 


GURU’S® intelligent integration of a 
powerful inference engine, rule set 
manager and familiar information 
management tools offers a total working 
environment that surpasses all expert 
system shells. 

EXPERT SYSTEM FEATURES 
INCASE SAVE AND REPLAY. Save 
input to a consultation and replay it 
later to help track changes in system 
behavior due to rule set modification. 
©'FINE TUNING CONTROLS. Fine 
tune your expert system using a combina¬ 
tion of over 100 operating environment 
controls. 

0* MIXED FORWARD AND BACK¬ 
WARD CHAINING. Make your expert 
system run more efficiently by mixing 
forward and backward chaining. 

B'META RULES. Use within a rule set 
to examine or alter another rule in the 
midst of a consultation. 

0* DEPENDENCY DIAGRAM. Visualize 
the relationships and dependencies 
between rules, variables, and goals. 
0*PLUS. All the standard features of 
common expert system shells. 

In addition to all the standard features 
of common shells, GURU®, the complete 
expert system environment, provides you 
with the following seemlessly inte grated 
features: 

Information Management Tools 
0" BUILT-IN RELATIONAL DATA¬ 
BASE MANAGER. Access tables from 
an expert system rule or invoke a database 


command from a rule that is normally 
accessed through the user interface. 
dBase III® and dBase III+® files can also 

Kp qpppccpH 

0" BUILT-IN SPREADSHEET. Access 
cell values through a rule and use them 
as input to variables or updates during 
a consultation. A cell block definition 
can also be a command to run an expert 
system consultation. Lotus 1 2 3® 
files can be accessed easily and used in 
the same manner. 

0" BUILT-IN TEXT PROCESSOR. 
Embed program statements within a 
document to initiate an expert system 
consultation from the text document at 
the time it is printed. 

0* OTHER FEATURES: natural language 
interfaces/forms management/report 
generation/SQL queries. 




GURU® TUTOR. Develop prototype 
applications using this fully functional 
environment which includes all of the 
expert system and information manage¬ 
ment features of GURU® for $80. 

Sales offices in: Chicago, Dallas, New York, 

Los Angeles, Canada, Australia, Finland, France, 
Japan, Spain, United Kingdom, Italy, Germany, and 
Switzerland. 


800-344-5832 317-463-2581 
FAX 317-448-6428 

TELEX 5106017487 (MDBS LAF UQ) 


For more information attach your 
business card and mail to: 
mdbs, Inc. 

P.O. Box 248 
Lafayette, IN 47902 

Please send information on: 

□ GURU®. 

□ free information seminars. 

□ Training classes. 

□ I am enclosing $80 in payment 
for one GURU tutor (add approp. 
sales tax in CA, IL, IN, NY, TX 
and Ontario CANADA) 

□ Please charge my 

□ MasterCard □ VISA 

□ American Exp. 

Signature_ 

Card No-- 

Phone No.-- 

Expiration date:- 


GURU and MDBS III are registered trademarks of mdbs, Inc. Other trademarks are proprietary to their 
respective manufactures. 
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In 1988, $3.5 billion in micro¬ 
computer software will be sold 
worldwide. During that same time, another 

$3.0 billion in sales will be lost to free distribution — better 
known as software piracy. And right now, Rainbow Technologies’ 
Software Sentinel™ is protecting close to $1.0 billion in software for 
developers who never wanted to be part of the free software distribution 
network in the first place. ( j The Software Sentinel hardware key is 
“execution control” software protection. It ships with the software and 
simply plugs into the PCs parallel portBpi ^ to be one 
hundred percent invisible to both user and JMj I " the soft¬ 
ware. Users can make as many copies as they want. 

Make working submasters. Use a hard disk. Virtually anything that can 

unprotected software. Except start freely 
that software to other users, (j The 
ily of Software Sentinel products. Se- 
very big to the not-so-big developers of 
MS-DOS, OS/2 and Xenix software in worldwide markets. To the cool 
tune of close to a billion dollars. So far. 


be done with 
distributing 
Rainbow fam- 
lected bv the 




RAINBOW TECHNOLOGIES 


18011-A Mitchell South, Irvine, CA 92714 • (714) 261-0228 • TELEX: 386078 • FAX: (714) 261-0260 

Copyright ©1988 Rainbow Technologies, Inc. Software Sentinel and SentinelPro are trademarks of Rainbow Technologies, Inc. 
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TEDMIRECKI 


Tech 

notebook 

A forum for sharing solutions 
to technical problems 


1 DOS 4.0 
1 BOOT 


2 TOKEN 
WINDOWS 


2 POCKET 
J MANUAL 


A fter forays into the brave new 
OL world of OS/2 over the past sev- 
JL A. eral issues, this month we are 
firmly back in the world of DOS. I al¬ 
most said the familiar world of DOS, 
but the first item is about a not-yet- 
familiar DOS version, 4.0. 

PC Tech Journal is conducting a 
comprehensive technical evaluation of 
this new version of DOS, and a full 
report is planned for an upcoming 
issue. One anomaly that we found, 
however, deserves immediate mention 
so that if you run into the problem, 
you have the solution at hand. The 
problem concerns a serious but easily 
fixed incompatibility of DOS 4.0 with 
hard disks created by non-IBM versions 
of DOS and OS/2. 

The second item gives information 
on running Microsoft Windows/386 on 
a token-ring network. Usually, prob¬ 
lems on this type of network are re¬ 
lated to the hardware design of IBM’s 
Token-Ring Adapter, so they could 
occur with any network operating sys¬ 
tem. Our experience has been with 
Novell Advanced SFT NetWare 2.1. The 
solutions, however, should be applica¬ 
ble to any network software running 
on this hardware. 

The third item this month is not a 
direct solution to any particular techni¬ 
cal problem, but rather a brief evalua¬ 
tion of a fact-filled booklet that can 
solve many future problems for techni¬ 
cal support personnel. 

Before beginning die main event, I 
would like to call your attention to the 
subtitle of this department—especially 
the word sharing . Please share your 
solutions with your fellow readers—if 
you have found some ingenious way 
around a technical problem, let the 
world know about it. Send your sub¬ 
missions to my attention at PC Tech 
Journal , Suite 800, 10480 Little Patux¬ 
ent Parkway, Columbia, Maryland 
21044. You may also submit mail via 
MCI mail, addressed to TMirecki. 



DOS 4.0 

INCOMPATIBILITY 


In the nine versions of DOS that have 
been introduced over the past seven 
years, the one constant has been the 
downward compatibility with regard to 
disk formats. All versions of DOS could 
read a disk created with any previous 
version. The converse was not neces¬ 
sarily true—the price paid for disk for¬ 
mat advances, such as double-sided dis¬ 
kettes (introduced in DOS 1.1) and 
smaller clusters (DOS 3.0), was that the 
new disk formats were not recognized 
by older versions of the operating sys¬ 
tem. But there was never any fear 
that a disk would become unreadable 
to a new DOS version. 

Surprisingly, this changed with 
DOS 4.0. Upon booting my system 
(from a diskette) with the new version, 

I was dismayed to discover that it 
would not recognize my hard disk. All 
I/O attempts produced the message 
“Invalid media type error” and gave 
the standard Hobson’s choice of 
“Abort, Retry, Fail?” 

Perhaps the problem was that the 
hard disk had been partitioned and for¬ 
matted with OS/2. Although DOS and 
OS/2 use the same disk format, and al¬ 
though DOS 3.3 has no problems read¬ 
ing this disk, it is possible that version 
4.0 is more particular. I backed up the 
disk and reformatted it with DOS 3.3. 
DOS 4.0 then recognized the hard disk 
with no difficulty. When I reinstalled 
OS/2 on the boot partition, however, 
the problem returned, but only for that 
partition. Formatting the disk with DOS 
4.0 produced the same result—the 
boot partition became unreadable to 
the new version of DOS after OS/2 
was installed. 

This is serious. If IBM and Micro¬ 
soft have bent over backwards to make 
sure that OS/2 is compatible with DOS 
disks, why would there now be a ver¬ 


sion of DOS that is incompatible with 
OS/2 disks? Further tests on a number 
of systems indicate that OS/2 as a 
whole is not the culprit. DOS 4.0 rec¬ 
ognizes disks with IBM’s OS/2 1.0 on 
them, but it does not recognize Micro¬ 
soft’s OS/2 version 1.1. 

After a few more tests and some 
poking around with a debugger, the 
answer became clear. To DOS 4.0, it 
does not matter which operating system 
owns the disk, but whose. The owner¬ 
ship of a disk partition is established 
in its boot record, sector 1 on track 0. 
Table 1 shows the format of the boot 
record used in all versions of DOS 
since 2.0 (and now OS/2.) The layouts 
of the BIOS Parameter Block (BPB) and 
the additional data vary with each ver¬ 
sion of DOS. 

The eight bytes beginning at offset 
3 identify the brand and version of the 
operating system that created and 
wrote the boot record. Operations that 
write the boot record include format¬ 
ting, the SYS command, and the proce¬ 
dure that installs OS/2 on a disk with¬ 
out disturbing the existing format. Until 
now, the contents of this field were 
strictly informational and not examined 
by the operating system. DOS 4.0, how¬ 
ever, requires that this field begin with 
the three characters “IBM” followed by 
one or two spaces. Adding any other 
spaces or characters produces the “In¬ 
valid media type error” message. 

As one would expect, all versions 
of DOS and OS/2 that are sold by IBM 
insert the acceptable boot identifier. 
Surprisingly, Compaq’s OS/2 and DOS 
versions since 3.3 also place the “IBM” 
identifier into the boot record. (Did 
Compaq know something?) Versions 
of DOS and OS/2 from other sources, 
however, use either “MSDOS” or 
“OS2” in the boot record. 

Fortunately, DOS 4.0 is the only 
operating system at present that is so 
particular. Therefore, a disk with an 
unacceptable identifier can be easily 
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TABLE 1: Boot Record Format 


DECIMAL 

OFFSET 

LENGTH 

DESCRIPTION 

0 

3 

Jump to boot code 

3 

8 

OEM name and system version 

11 

X 

BIOS Parameter Block (BPB) 

11+x 

y 

Additional disk format data 


All versions of DOS since 2.0 (and now OS/2) use essentially the same layout of 
the boot record. IBM’s DOS 4.0 is the first version to check the contents of the 
original equipment manufacturer (OEM) identifier field for the characters “IBM.” 


patched to satisfy DOS 4.0, with no 
adverse effect on any other operating 
system that needs to read that disk. 

To do the patch, you need to use 
a low-level debugger (such as DOS 
DEBUG or Microsoft SYMDEB) or a 
disk-patching program (such as the 
Norton Utilities). The following se¬ 
quence of instructions is for DOS 
DEBUG. Make sure to back up the 
disk before doing this. 

DEBUG 

L CS: 100 2 0 1 
E CS-.103 ’IBM ’ 

W CS:100 2 0 1 

Q 

These instructions assume that you 
are patching the C: drive; if not, change 
the drive number in the L and W com¬ 
mands (0 = A, 1 = B, an so on). Also 
note that in the E command, there 
must be a space after “IBM” and before 
the closing quote. 

Reboot the system; if this fails, re¬ 
boot from a diskette and transfer the 
system (using SYS) to the drive with 
the same version of the operating sys¬ 
tem that was on it originally. If this 
does not work, reformat it and restore 
from your backup. If the disk boots 
with the patch installed, reboot the sys¬ 
tem with DOS 4.0 from a diskette. The 
disk should now be readable. 

Hopefully, branding hard disks 
with the name of the operating system 
vendor will not become a trend. If it 
does, one of the major attractions of 
DOS—the interchangeability of data 
over millions of systems worldwide— 
will go by the wayside. 

WINDOWS/386 ON 
TOKEN-RING 

For much of the 1980s, every year had 
been proclaimed the “year of the LAN.” 
This kind of talk has died down now, 
indicating that perhaps PC users are 
talking about local area networks less 


and using them more. One of the main 
reasons for the slow acceptance of net¬ 
works was that many applications and 
operating environments were incom¬ 
patible with LANs. 

At PC Tech Journal , for example, 
users were divided into two camps: 
those who refused to use the network 
because it would not run Microsoft 
Windows, and those who eschewed 
Windows because it would not run on 
the network. Fortunately, making such 
a choice is less necessary today, as al¬ 
most all software makes an attempt to 
operate in a LAN environment. 

But problems with the network 
still remain. A case in point is Microsoft 
Windows/386 running on a network 
implemented with the IBM Token-Ring 
Adapter (TRA). Although Microsoft 
claims that Windows/386 version 2.1 is 
fully compatible with several network 
operating systems running on this 
hardware, many users have experi¬ 
enced problems. On a machine logged 
into a network, Windows/386 either re¬ 
fuses to start up or else unpredictably 
crashes the system. 

Fortunately, there is an easy solu¬ 
tion to this problem that involves the 
insertion of several statements into the 
WIN.INI file. Although undocumented, 
this information is readily available 
from Microsoft product support. Rather 
than simply giving you the solution, let 
me describe the problem briefly so 
that you will know why these state¬ 
ments are necessary. 

When Windows/386 starts up, it 
establishes an expanded memory envi¬ 
ronment compatible with the Lotus/ 
Intel/Microsoft expanded memory spec¬ 
ification (EMS) using the memory¬ 
mapping capabilities of the 80386 pro¬ 
cessor. EMS requires at least 64KB for 
page frames in high memory above the 
video buffers (see “EMS 4.0 Pulls To¬ 
gether,” Ted Mirecki, July 1988, p. 72). 
To find a home for the page frames, 
Windows scans the memory between 


segment addresses C400H and E000H, 
looking for a 64KB area that is free of 
ROM and RAM. Because EMS version 
4.0 can use more than four page 
frames, Windows/386 takes any other 
free 16KB blocks in addition to the 
primary page frames. 

So far, this is no different from 
many other expanded memory man¬ 
ager (EMM) drivers that adapt them¬ 
selves automatically to the system con¬ 
figuration. The problems come in the 
presence of an IBM TRA. Like many 
I/O cards, this adapter inserts memory, 
both ROM and RAM, into the high- 
memory area. The difference is that the 
TRA hides this memory from the sys¬ 
tem and maps it into the system ad¬ 
dress space only at interrupt time—that 
is, when it actually is communicating 
with the network. 

At other times, the memory is in¬ 
visible. You can verify this by peeking 
around with DEBUG in the address 
range where the TRA places its mem¬ 
ory (this location varies depending on 
installation parameters; see the IBM 
Token-Ring Adapter Technical Refer¬ 
ence ). You will see the same pattern 
(typically FFH) as in any unpopulated 
memory region. This is exactly what 
the Windows start-up procedure sees, 
so it maps expanded memory pages 
into that area. Subsequently, when the 
TRA lays claim to the same area, it 
trashes whatever Windows put there via 
EMS page mapping. At this point, con¬ 
sider yourself lucky if you can reboot 
the system from the keyboard; usually, 
you must reach for the big red switch. 

The answer to this problem is to 
tell Windows which addresses are off- 
limits. This can be done with the fol¬ 
lowing statement in the WIN386 section 
of the WIN.INI file: 

emmexclude xxxx yyyy 

where xxxx and yyyy are the starting 
and ending segment addresses (in hex¬ 
adecimal, without a trailing H) used by 
the TRA. This ensures that the area is 
not used for EMS page frames. 

This usually solves the problem, 
especially on machines with the AT 
bus. A different approach may be re¬ 
quired on PS/2 models. Here, high 
memory is crowded because the top 
128KB, beginning at segment E000H, is 
reserved for system-board ROM. Other 
adapters, such as the TRA and the ESDI 
disk controller, use various parts of the 
segment beginning at D000H. Although 
the configuration program can set 
these adapters to use one of a wide 
variety of addresses, not all software 
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can recognize all possible addresses. 

For example, the Micro Channel TRA 
can be configured with ROM on any 
8KB boundary, and RAM on any 16KB 
boundary, between segments D000H 
and DE000H. Novell NetWare, however, 
recognizes only six of the many possi¬ 
ble address combinations. As a result, 
there may not be a contiguous 64KB in 
high memory for use as the primary 
EMS window. 

The solution in this case is to ex¬ 
tend the memory available to EMS 
below segment C400H. This lower limit 
was chosen in order to stay clear of 
the EGA ROM that resides at segment 
C000H. On PS/2 systems, video is im¬ 
plemented with VGA ROM on the sys¬ 
tem board, so that the 16KB just above 
the video buffer is free. To make it 
available for EMS page frames, put the 
following statement into the WIN386 
section of the WIN.INI file: 

emminclude C000 

This statement does not automatically 
put page frames at this address, but 
merely extends the area that is scanned 
to determine if it is, in fact, free. The 
included area of memory is not used 
for page frames if Windows finds either 
ROM or RAM there. 

Another WIN.INI statement can be 
used to specify the absolute location of 
the EMS page frame: 

emmpageframe xxxx 

Windows puts the page frame at the 
indicated address without first checking 
to see that the area is unoccupied. You 
must use this statement with care, and 
only when you are confident that the 
address is at the beginning of an empty 
block of 64KB. 

Special configurations may call for 
different specifications; if some combi¬ 
nation of the above statements does 
not solve the problem on your system, 
check with Microsoft Product Support 
for more specific recommendations. 

In any case, remember that you may 
need to change your WIN.INI file if you 
make changes to your system (for ex¬ 
ample, adding a second TRA or chang¬ 
ing the disk controller). 

The problems with the TRA and 
with crowded high memory on PS/2 
models are not unique to Windows. 
These problems also appear in other 
implementations of expanded memory 
on 386 systems. For example, installing 
386-to-the-Max from Qualitas Inc. (see 
Product Watch, Steven Armbrust, De¬ 
cember 1987, p. 197) requires almost 
identical parameters under similar cir¬ 


cumstances. Unlike Windows, however, 
most of the other 386 packages docu¬ 
ment the parameters. 

Undeniably, networks and multi¬ 
tasking environments are two of the 
most useful developments in desktop 
computing. Running both together pro¬ 
vides a synergistic effect far exceeding 
the benefits of either one alone. 


2 POCKET REFERENCE 
J [ MANUAL 

If you support a large number of PC 
users in a corporate setting, you must 
carry a multitude of facts around in 
your head. While walking down the 
hall, you are often stopped to solve a 
user’s pressing problem, and you are 
expected to have the answer at your 
fingertips. Usually, you would have to 
tell the user to wait while you go get 
the reference manual. On the way, 



The XT-AT Handbook condenses facts 
concerning hardware, BIOS, and DOS, 
but does not replace full-size manuals. 


however, other users may stop you for 
help with their pressing problems that 
just cannot wait. 

With the ever-increasing number 
of PC models and operating system 
versions, carrying all the facts around 
in your head becomes impractical. In¬ 
stead, tty carrying them around in your 
pocket. The XT-AT Handbook by John 
P. Choisser and John O. Foster is a 
compact compendium of facts on 
PC/XT and PC/AT hardware, BIOS, and 
DOS. It is available from Annabooks 
(9974 Scripps Ranch Blvd., Suite 25A, 
San Diego, CA 92131). The price is 
$9-95 for a single booklet and $5.00 
each in quantities of five or more. 

At 3.5-by-6 inches and 76 pages, 
it is compact enough (see photo) to 
find a permanent home in your shirt 
pocket. No, it will not replace the XT 
Technical Reference Manual , but the 
information that the booklet contains is 
sufficient to save you many trips back 
to your office for the larger volume. 
More importantly, it can save you from 
making users unhappy. 


The book is divided into 38 sec¬ 
tions, each one is 1 to 4 pages long. 
Over three-quarters of the book (23 
sections, to be exact) deals with the 
hardware. The information you will 
probably use the most is the list of 
power-on error signals and, especially 
if you support many basic PCs and XTs, 
the system-board switch settings. Hav¬ 
ing this booklet with you is almost as 
handy as finding the settings printed 
inside the system unit, as they are in 
Compaq’s Deskpro machines. 

Other information includes a list 
of hardware interrupts and DMA chan¬ 
nels, an I/O address map, and pro¬ 
gramming information for various con¬ 
troller chips including the 6843 Graph¬ 
ics Controller, 8237 DMA Controller, 
8250 Serial Communications Controller, 
8253/54 Timer, 8255 Programmable I/O 
Controller, and 8259 Interrupt Control¬ 
ler. Other less frequently needed (but 
nevertheless useful) data include the 
pin layout and signal descriptions of 
the expansion bus, and pin layouts for 
every kind of cable likely to be used 
with a PC, such as serial, parallel, 
video, keyboard, and game adapter. 

The differences between the XT and AT 
are clearly noted; information specific 
to the latter includes a list of 55 hard¬ 
disk types and the layout of the CMOS 
configuration memory. 

The coverage of software topics 
is much lighter. The booklet contains 
terse reference lists of DOS, DEBUG, 
and EDLIN commands (you do remem¬ 
ber EDLIN, don’t you?), and of BIOS 
and DOS interrupts. In addition, tables 
of ASCII codes and hexadecimal arith¬ 
metic are included. The booklet is de¬ 
signed primarily as a hardware refer¬ 
ence, so the lack of in-depth software 
coverage is acceptable. A list of func¬ 
tions for interrupts 10H (video), 13H 
(disk I/O), and 21FI (DOS services), 
however, would have made a good 
product an even better one. 

One fault is that, despite the cover 
» date (1988), the information is not en¬ 
tirely current. DOS commands added 
as long ago as version 3.1 (in early 
1985)—JOIN or SUBST, for example- 
are not listed in the DOS section. More 
significantly, the EGA and VGA are not 
covered in the video section. 

Still, this is a worthwhile addition 
to the toolkit of anyone whose job it is 
to know the details of the PC’s opera¬ 
tion. It is a fitting replacement for the 
plastic pocket protector and colored 
markers that, in the days of hard-copy 
program listings, were the trademark of 
systems professionals. I '"mi 
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C-Worthy Interface Library helps you smoothly pull together all aspects of an excellent Human Interface. 


C Programmers: Wrap an Exciting, 
Bullet-Proof Interface Around 
Your Code Quickly. - - 


A Complete Solution... 
C-Worthy® Interface Library 

The only human interface package 
you need. That's what our customers 
are telling us. One early adopter, 

Novell, Inc. uses it exclusively in the 
development of their NetWare® 

Utilities, which reach over 500,000 
users. You see, C-Worthy Interface 
Library is the only library available to 
handle every aspect of your program's 
human interface, all in one package. 

Now your programs will have a 
consistent look and feel. You no longer 
have to integrate pieces of libraries 
from different manufacturers. 

As important as you know users are, 
you often don't have the time to heavily 
invest in writing routine code. And 
that's OK, because with over 400 tight, 
ready-to-use functions, C-Worthy 
Interface Library takes care of the 
tedium and lets you spend your time 
doing what you enjoy. Concentrate on 
the heart of your application — features 
that make it unique, special. Let 
C-Worthy Interface Library do your: 

• Menus 

• Error Handling 

• DOS Interface 

• Context Sensitive Help 

• Screens, Windows 

• Forms, Data Input (optional) 

You control color, size, border, 

location, etc. And if there's anything 
you want to change, you can. Source is 
available to provide you with the 
flexibility you need. And you can 
distribute your applications freely, with 
no royalties. 

C-Worthy Interface Library requires hard disk media with 256K 
RAM. MSDOS 2.0 + and IBM PC, or compatible, TI Professional, 
NEC APC III, or VICTOR 9000. C-Worthy is a registered 
trademark of Custom Design Systems, Inc. 


Tech Specs 

^ Compilers: Microsoft 3.0+, Quick, Turbo, 
Lattice. All models. 

► 350+ functions written in C, 75+ in 
Assembler. 

► Menus: Fully support pop-up, Lotus style, 
MS Windows style (pull-down), pull-up. 

^ Errors: DOS, program, and user. 

► DOS Interface: 62 functions. File handling, 
dir. and drive management, date & time 
conversion, wildcards, more. 

^ Help: System and context sensitive. 

► Screens: Screen display, color palettes, save, 
restore, scroll, more. 

Windows: Exploding, tiled, pop-up, 
overlapping. Direct video access and virtual. 
Up to 50 active at any time. 

► Keyboard Handling: Regular, function, 
interrupt, background procedures. 

Editing: String and word wrap text. 

Form Interface Library: 118 functions. 

Over 15 field types, and user definable field 
types. 3 levels of data validation: type, 
multiple field ranges, optional validation 
procedures. Hide, lock, or secure a field. 
Optimal field movement. 

^ Foreign Languages: All text messages in 
separate files for easy translation. 
Compatible with MS Windows. 

OS/2 version available. 

Machines: Autodetect for MDA, CGA, 

EGA, VGA, TI, AT&T, Victor. 

No royalties. 


T heartily recommend this package," 

— David A. Schmitt , president, Lattice, Inc. 
Over 1,500 developers in 16 countries already use it. 

Thorough Documentation 

Indexed alphabetically and by category, 
the 700+ page Reference Guide includes 
for each function: an example, description, 
calling conventions, return values, and 
related functions. The 250 page User's 
Guide gets you going with its tutorial 
and "Getting Started" sections. 


Outrageous Demo. Call 
for C-Worthy's FREE 
Sample Application Kit. 
No strings attached. 



C-Worthy Interface Library: 

Object only.$ 195 

Form Interface Library add-on.$ 100 

Object with Forms.$ 295 


Object with Forms & Library Source.. .$495 

Please specify compiler and version when ordering. 

To Order Call 

(800) 821- 2492 

in MA (617) 337-6963 

-Solution 

<Syst6(Tis 

541-L Main Street, Suite 410 
South Weymouth, MA 02190 
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Outfitting the End User 

The Ziggurat Zone 

Resist the temptation to think bigger is automatically better. 
Smaller, more focusedproducts are often the real winners. 



A bout four years ago, the Personal 
Z* Computer Professionals Associa- 
JL M. tion played host to a team from 
IBM; the IBM presentation was livened 
by a question from the floor concern¬ 
ing the sluggish performance of the PC 
version of IBM’s DisplayWrite word 
processor. With a sheepish grin, the 
IBM representative said gamely: “Well, 
it runs pretty well on an AT.” This 
broke up the entire room, because the 
idea that anyone would buy a devel¬ 
oper-class system like an AT for word 
processing was considered a joke. 

Today, though, reviews of new 
word-processing packages routinely 
contain such warnings—comments that 
a 32-bit chip and several megabytes of 
RAM will be needed to provide reason¬ 
able speed in the text-editing phase of 
document production. Text editing! Yes, 
I know these applications can do a lot 
more than this, but is that any excuse 
for such sluggish performance of the 
most basic functions? 

It’s just another example of the 
spreading tendency to use desktop 
computing resources—processor, 
memory, display capabilities—as 
quickly as they become available. Sev¬ 
eral high-priced packages clearly have 
gone beyond all practical limits. 

It is as if the need for a more 
powerful system somehow confers 
more status on the user and his or her 
task. This is reminiscent of the ancient 
Mesopotamian temple towers, the so- 
called ziggurats , that are the historical 
basis for the legend of the tower of 
Babel: the taller the tower, the closer 
it was supposed to bring you to the 
source of all truth and power. Buyers 
of floor-standing PCs take note: are you 
solving bigger problems faster, or have 
you entered the ziggurat zone? 

THE WORST SORT OF SORT 

I got a call recently from the editor of 
an academic journal. One of her staff 
had just compiled an extensive bibliog¬ 


raphy, about 40 pages at 20 entries per 
page, and the editor was now ready to 
alphabetize the entries by author name. 
“The word processor has a ‘sort’ func¬ 
tion,” she told me, “but it keeps saying 
‘out of memory.’ What are we doing 
wrong?” They were using Microsoft 
Word 4.0 on a well-equipped IBM PS/2 
Model 50—not the fastest machine in 
the world, perhaps, but well above the 
median. Was it completely unreason¬ 
able to attempt this task without using 
a full-blown database product? 

To test the idea, I wrote a quick 
program to generate 800 random 
names—unreadable, perhaps, but about 
the number and length of the strings 
that were being used as sort keys for 
the bibliography. To each of the names, 
I appended the same 255-character 
entry (the entries did not need to be 
unique to make the test realistic). The 
resulting list could be sorted on a com¬ 
parable machine by an in-memory flat- 
file manager (with disk swapping, but 
not true database capabilities) in well 
under a minute. 

So why did Microsoft bother to 
put that function into the product at all 
if it doesn’t have enough starch to han¬ 
dle nontrivial tasks? Of what use is a 
sort function that cannot handle more 


than a few dozen entries? Word can 
use the disk, as well as the memory, 
during editing; would it have been so 
unreasonable to use these facilities to 
provide more robust sorting as well? 

Indeed, I have relied on the sort¬ 
ing function of the Macintosh version 
of Word. But a function should handle 
the professional user’s reasonable re¬ 
quirements on representative hardware, 
or else it is really no feature at all— 
just meaningless size and complexity 
with no real benefit. I fear that Word 
has entered the ziggurat zone. 

BIG MEMORY? FORGET OS/2 . . . 

OS/2 also comes to mind. I suppose 
we should be grateful for what we’ve 
gotten (I say between clenched teeth), 
but it really comes too late. In an at¬ 
tempt to keep OS/2 compatible with 
existing applications, IBM waited too 
long to give it to us. Most of the peo¬ 
ple who wanted a system like OS/2 on 
the day they bought their first ATs have 
moved to 80386 machines by now. 

While IBM is throwing its full 
weight behind OS/2, it is not using this 
operating system itself in all cases. 
Interleaf Inc.’s port of its desktop pub¬ 
lishing system may be the best example 
to date: it was ported to the PS/2 
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Model 80, for sale under the IBM label, 
under DOS rather than OS/2. 

The reason, apart from the fact 
that OS/2 barely was hatched at the 
time the port was in progress, was said 
to be the developers’ preference for 
working with the large, flat address 
space of 386 protected-mode memory. 
This is done by means of the Phar Lap 
DOS extensions used by Interleaf and 
many others with similar requirements. 

When you combine a superior na¬ 
tive mode with hardware support for 
virtual 8086 sessions, the 386 program¬ 
ming model makes an 80286-based 
OS/2 look like something that was 
done just to prove it can be done— 
ignoring the fact that the result is not 
very useful. For the moment, OS/2 is a 
world-class ziggurat. 

THE MORE THINGS CHANGE 

Am I just replaying the same sad tune 
that CP/M advocates were singing when 
DOS began to make its way into the 
world? “Who needs change? The in¬ 
stalled base is what matters,” and so 
on. I don’t think so, and I can cite a 
solid example to support my argument 
that today’s situation is quite different. 

I was working with a firm that 
develops substantial, heavily formatted 


documents as a major component of its 
total mix of goods and services. It has 
adopted Ventura Publisher as its PC- 
based desktop publishing system and 
wondered if a package in this class 
didn’t call for heavier iron than the AT 
compatibles currently favored as its 
standard office machine. 

When the people at this company 
tried “live-ammo” tests of users doing 
representative tasks on 386 and 286 
hardware, they discovered—to their 
considerable surprise—that the differ¬ 
ence between actual, wall-clock task 
times on the two machines was negligi¬ 
ble. The undeniably higher speed of 
the 386 in machine operations had 
crossed the threshold to the point 
where the machine merely was waiting 
longer for the user’s next action. In 
their own words, the 286 machine 
“kept up with the user—what more 
did we need?” 

Even the most rabid supporter of 
CP/M on Z80-class hardware would 
have to admit that the platform, not the 
user, was the bottleneck for overall 
speed. With human evolution being the 
slow process that it is, I suspect that 
faster users are a long way off; afforda¬ 
ble machines that can keep up with the 
user are therefore a critical milestone. 


SMALL CAN BE STRATEGIC 

I was speaking with another in-house 
systems designer whose company re¬ 
cently has upgraded its primary devel¬ 
opment language product—expanding 
addressable memory by a factor of 10. 
He predicted that he is “set for the 
next five years at least: the limit on 
what we can do is my time, not the 
tools.” Is he an early adopter of OS/2? 
Not at all—he is a developer who re¬ 
cently has upgraded to Borland’s Turbo 
Pascal 4.0 and who is pleased he can 
now use the whole 640KB DOS space 
(albeit in 64KB segments.) instead of 
being confined to just 64KB. 

We are talking about someone 
who maintains an absolutely critical in- 
house tool for his company: a data- 
entry application whose speed and sup¬ 
port for its users are critical in avoid¬ 
ing bottlenecks in this large computer- 
services operation. The company runs 
this package in its field offices, hosting 
it on hundreds of inexpensive PCs. 

This company’s realistic perspec¬ 
tive can be illustrated in another way. 
When I asked if the keyboards hold up 
under the workload, I was told they 
wear out like paper towels, but the 
operators like their light touch. They 
get enough work done on the cheaper 


Why 

Spool 

Around? 

Get LANSpool™ for $395 and Turn Any 
NetWare ™ Workstation into a Print Server. 

Lowest Memory Overhead • Dedicated/Background Mode 
Preserves NetWare Security • Works with NetWare Queues 
Attaches Up to 7 printers • Familiar NetWare Menus 



Order LANSpool now. 
Call (212) 431-8484 

LAN Systems, Inc., 599 Broadway, New York, NY 10012 


NetWare is a trademark of Novell Corporation. LANSpool is a trademark of LAN Systems. Inc. 



KADAK’s 
engineers bring years 
f practical real-time experience 
to over 600 installations world-wide. 


This real time 

MULTITASKING KERNEL 

simplifies real life 
product development 


i No royalties 
IBM PC DOS® support 
C, PL/M, Pascal 
Preemptive scheduler 
Time slicing if needed 
Essential source code 
included 


i Intertask messages 
i Dynamic operations 

- task create/delete 

- task priorities 

- memory allocation 
Event Manager 
Semaphore Manager 


AMX86 ™ v2.0 lor 8086/88, 80186/88, 80286 systems 


Demo package $25 US 

Manual only $75 US 

AMX86 system $2195 US 

Full source Add $805 US 

(Shipping/handling extra) 

Also available for 8080, Z80, 68000 


^KADAK Products Ltd. 

206 - 1847 W. Broadway 
Vancouver, B.C. Canada V6J 1Y5 
Telex: 04-55670 
Fax: (604) 734-8114 
Telephone: (604) 734-2796 j 
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iriii< programmers shop 


helps save time, money, and cut frustrations. Compare, evaluate, and find products. 


700 + Programmer’s Products 

The Programmers Shop carries every programmer’s 
product for MSDOS, PCDOS, and OS/2. We support 
CPM, Macintosh, Atari, and Amiga systems. We help 
you choose the best tools for you . Most popular 
products are in stock, available for quick delivery. 

Are you having a problem finding a unique product? 
Call us, we’ll find it for you. 

Need a Cross Compiler, Translators, or the right 
Fortran Compiler? Ask us. Mention “PT988.” 

Our Services: 


• International Sales Desk 

• Compare Products 

• Help Find a Publisher 

• Evaluation Literature FREE 

• Programmer’s Update 


• Dealers Inquiry 

• Newsletter 

• Rush Order 

• Over 700 Products 

• National Accounts Center 


386 Development Tools 


386 Assembler/Linker by Phar Lap $ 389 

386/DOS Extender $ 919 

FoxBASE + /386 $ 419 

High C - 386 Call 

Hoops/386-32 - for High C/386 $ 489 

Lahey Fortran F77L-EM/32 Call 

NDP C - 386 $ 549 

NDP Fortran-386 $ 549 

Paradox/386 $ 649 


Al-Languages 

A.P.T. - Active Prolog Tutor 

$ 

49 

ARITY Combination Package 

$ 979 

PC Scheme LISP - by TI 

$ 

79 

TransLISP PLUS - call MSC routines 

$ 

99 

TURBO PROLOG V2.0 - by Borland 

$ 

119 

Assemblers 

MS Macro Asm 

$ 

105 

OPTASM - by SLR 75K lines/minute 

$ 

159 

Visible Computer 8088 

$ 

65 

Visible Computer 80826 

$ 

85 

fBasic & Addons J 

Exim Toolkit 

$ 

85 

LaserPak Professional - by Crescent 

$ 

139 

MS QuickBASIC V4.0 

$ 

69 

QuickPak Professional - by Crescent 

$ 

139 

| C Addons - Files 


C Development Toolkit - by Migent $ 419 

CBTREE - Source, no royalties $ 129 

c-tree - by Faircom, Source, no royalties $ 309 

c-tree w/r-tree $ 519 

d-tree - data dictionary, screens $ 429 

r-tree - report generator for c-tree $ 239 

dB2C Files - read & write. DBF files $ 189 

dBC Isam III - by Lattice $ 169 

dB_Query - SQL for dB_VISTA $ 179 

dB_VISTA - network model Call 

WKS Library - read & write. WKS&.DBF $ 179 


C Addons - General 


C Tools Plus - V5.0 $ 99 

C Utilities - by Essential $ 119 

Greenleaf SuperFunctions $ 199 

/* resident_C*/ - make TSR’s, w/source $ 149 

Turbo C Tools - by Blaise_ $ 99 


C Addons-Graphic, Windows 


dBASE Graphics for C $ 69 

Essential Graphics - no royalties $ 235 

Graphic - like DISSPLA, source $ 279 

QuickWindows/C $ 75 

C Scape - by Oakland Group Call 

C-Worthy w/Forms Call 

with source Call 

Curses - by Aspen Scientific $ 109 

Greenleaf DataWindows - includes source $ 229 

PowerScreen - by Blaise $ 99 

Vitamin C - source, menus $ 159 

VC Screen - painter for Vitamin C $ 119 

Windows for Data $ 255 

with source Call 


Translate for Portability, Easier Coding, Faster, Smaller 
Code, and No Royalties. 


These are the reasons to translate from one source 
language to another. 

Each of these products translates up to 85% - 95% of 
your code automatically. If you want to cut your 
conversion time by at least 50%.. . 

Call one of oar Tech Reps for help choosing 
TODAY. 



List 

Normal 

SPECIAL 

Coaipile 1-2-C - Lotus 1-2-3 to C 

$ 299 

$ 269 

$ 

249 

BAS_C cowaercial - Basic to C 

$ 375 

$ 329 

$ 

299 

DBX - dBASE III to C 

$ 550 

$ 529 

$ 

449 

DBX source to libraries 

$ 400 

$ 379 

$ 

349 

FOR_C - Fortran 77 to C 

$ 750 

$ 679 

$ 

599 

R-DOC/X - convert WP formats 

$ 149 

$ 135 

$ 

125 

Turbo to C - by TGL 

$ 595 

$ 549 

$ 

499 


Order before 10/31/88 and mention “PTA88" for these Special Prices! 


C Language - Interactive 


C-terp by Gimpel - Full K & R $ 219 

C Trainer - by Catalytix $ 89 

Instant-C - source, debug $ 349 

Instant-C/16M - build 14 meg. exe Call 

Turbo/C-terp___ $ 119 


CASE & Prototypers 


Dan Bricklin Demo II $ 179 

Interactive EasyFlow - flow charts $ 129 

Matric Layout - flow chart CASE lang. $ 139 

Show Partner-FX - graphic demos $ 299 

Visible Analyst Workbench - CASE Call 

* * ‘Call for CASE and Prototyping info* * *_ 


Cobol 


- by Micro t-ocus $ 749 

MS Cobol V3.0 - OS/2 support $ 639 

Realia Cobol $ 799 


DataBase & File Management 


Advanced Revelation 

CLARION - complete environment 

DataFlex - by Data Access 

DataFlex - multi-user 

Eagle - by Migent 

Informix 4GL 

Magic PC - visual database 

Paradox V2.0 List: $725 

R-Base for DOS 


$ 779 
Call 
$ 595 
$ 999 
$ 419 
Call 
$ 169 
$ 499 
$ 449 


Dbase Addons 


dBASE Tools for C 
FLIPPER Graphics Library - Clipper 
IDL Integrated Development Library 
Seek-It - Query by Example 
Silver Comm Library 
Silver Paint Library 


65 

159 

129 

79 

139 

89 

79 


Dbase Language 

Clipper Summer ’87’ - multiuser 

$ 399 

dBASE III PLUS 

$ 399 

DBXL Interpreter 

$ 99 

FoxBASE + - V2.1 

$ 259 

QuickSilver Diamond 

$ 369 

Dbase Tools 


C Language - Compilers 


Fast Screen Design 


Power Screen by Blaise Computing. Interactive menu- 
driven screen/field design, keyboard reconfiguration. 
Intervention routines, virtual screens, range checking. 
Unlimited windows. Source. Turbo Pascal, MS C, 
QuickBASIC 4.0. $ 99 


CLEAR for dBASE - XREF, flow charting 
CLEAR for HP LaserJet 
dAnalyst - flow charting 
dBRIEF w/BRIEF - Auto-ident, view struct 
dBug - source debugger for dBASE 
dFlow - flow charts 
Documentor - dFlow superset 
Genifer - by Bytel code generator 
R&R Relational Report Writer 
R&R Clipper & Foxbase Module 
UI Programmer - user interfaces _ 


Debuggers 


Periscope II - includes breakout switch 
Periscope II-X 

Periscope III - 10 MHz Version 
Pfix-86 Plus - debugs Plink overlays 


New Greenleaf Library 


Greenleaf SuperFunctions - Over 350 new functions. 
Expanded memory interface. Mouse interface, interrupt 
processing, and numerous date and time routines. $ 199 


89 
139 
219 
Call 
179 
125 
$ 229 
$ 249 
$ 139 
$ 45 
$ 249 


$ 139 
$ 109 
$1159 
$ 209 


Call for a catalog, literature, and solid value 

800 - 421-8006 


THE PROGRAMMER’S SHOP 

Your complete source lor software, services, and answers 


5-P Pond Park Road, Hingham, MA 02043 
Mass: 800-442-8070 or 617-740-2510 7/88 
Telex: 671-5348 FAX: 749-2018 


RECENT DISCOVERY 

SYCERO db - Extensible Clipper/Fox BASE generator 

allows you to incorporate your code into SYCERO. Up 

to 30 database, 14 indexes, 10 levels of submenus and 

overlaying of 26 programs. Network version available. 

$449. SYCERO db NET, $649 

Editors 1 

BRIEF Programmer’s Editor 


Call 

Epsilon - like EMACS 


$ 149 

KEDIT - like XEDIT - V.4 


$ 129 

ME Macro Editor - Source 


$ 159 

MKS VI 


$ 65 

PC/EDT - macros 


$ 229 

SPF/PC - Version 2.0 


$ 179 

TE Text Editor 


$ 45 

TE Development Kit - source 


$ 85 

Vedit Plus 


$ 129 

Fortran & Addons 

I/O Pro - screens 


$ 265 

Lahey Fortran F77L 


$ 429 

Lahey Personal Fortran 


$ 89 

MS Fortran - CodeView, OS/2 support 


$ 289 

RM/FORTRAN 


$ 399 

Scientific Subroutines - by Wiley 


$ 125 

Spindrift - DOS, windows routines 


$ 129 

Multilanguage Addons 

- File 


ASMTree 


$ 399 

BTRIEVE ISAM 


$ 185 

BTRIEVE/N - multi-user 


$ 455 

Report Option - on the fly reports 


$ 119 

Xtrieve - interactive queries 


$ 199 

XQL - SQL for Btrieve 


$ 649 

Opt Tech Sort - sort merge 


$ 99 

[Multilanguage Addons 

- Graphics! 

Drawbridge - for MetaWindows, calls 


$ 109 

Flash Up 


$ 69 

Flash Up Toolbox 


$ 39 

GSS Graphics Dev’t Toolkit 


$ 375 

Halo ’88 - 140 + devices 


$ 209 

Hi-Screen XL 


$ 129 

Hoops 3D Graphics Library 


$ 549 

MetaWINDOW/PLUS 


$ 219 

[Object-Oriented 

Actor 


$ 419 

Advantage C+ + 


$ 479 

C Talk - browser for C Object Library 


$ 139 

Smalltalk/V 


$ 85 

Smalltalk/V 286 - full 16 meg 


$ 179 

| OS - Multitasking, Shells, Extenders | 

DESQview 


$ 109 

API Toolkit 


$ 479 

QEMM - 386 


$ 60 

MKS Toolkit - Unix shell, VI, Awk, Yacc 


$ 149 

MS Windows 


$ 69 

MS Windows/386 


$ 129 

Development Kit 


$ 319 

OS/2 Programmer’s Toolkit 


$ 249 

PC/MOS 386 single-user 


$ 169 

PC/MOS 386 5 User - multi-user DOS 


$ 515 

SYNERGY - graphics, windows, mouse, 

fonts 

$ 349 

Timeslicer - pre-emptive addon for C 


$ 265 

VM/386 Multitasker - by IGC 


$ 229 

XTree Pro 


$ 109 

|Other Languages 


Alsys Ada w/maintenance 
APL Plus - by STSC 
CCSM Mumps - single user 
CCSM Mumps - multi user 
Modula-2 Dev. System - by Logitech 
Personal Rexx 

RPG II - complete by Lattice 
SNOBOL4 + - great for strings 


$2999 
$ 549 
$ 149 
$ 469 
$ 219 
$ 109 
$1159 
$ 85 


Note: Mention this ad. Some prices are specials. Ask about COD and 
POs. Formats 3" laptop now available, plus 200 others. UPS surface ship¬ 
ping add $3/per normal hem. All prices subject to change without notice. 
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keyboards to make them cost-effective 
anyway. The point is that this is a com¬ 
pany that knows what it’s buying: pro¬ 
ductivity, not hardware. This is an orga¬ 
nization that is staying safely outside 
the ziggurat zone—staying in the land 
where tools are real and toys are re¬ 
served for children. 

THE OTHER END OF THE CURVE 

I am making the case that the current 
state of the art provides as much per¬ 
formance as most users can fully ex¬ 
ploit, and that the hardware resources 
of current platforms can support the 
requirements of genuinely strategic 
applications. Does that mean no mean¬ 
ingful innovation is going on out there? 
Certainly not. We just need to observe 
that better performance on an afforda¬ 
ble platform is just one end—the high 
end—of the price-performance curve. 
We also could look at the low end of 
the curve, describing a rapid decline in 
the weight, size, and cost of an “ade¬ 
quate” platform. This sounds dull at 
first, but it turns out to be at least as 
exciting as the ascending ladder of 
megahertz and megabytes. 

Think for a minute about what 
computers really ought to be doing for 
your company. Sure, your power users 


are getting all glassy-eyed over the 
prospect of being able to turn their 
desktop machines into multitasking 
workstations, but what about the real 
choke points in the operation: the ship¬ 
ping and receiving system, for example, 
or the field follow-up on customer sat¬ 
isfaction with your product? And what 
about meetings? What about the time 
spent merely transferring information 
among participants, rather than actually 
solving problems? 

How many of these real problems 
are addressed effectively by multi¬ 
megabyte applications that require a 
wall-sized monitor to accommodate all 
their menus (not to mention a precious 
square foot of clear desk space for the 
mouse to get its recreation)? By con¬ 
trast, how many of those problems 
would be better attacked by inexpen¬ 
sive, possibly special-purpose informa¬ 
tion tools that are out where the action 
is instead of theorizing from the desk¬ 
tops of comfortable offices? Did some¬ 
body say laptops ? 

DOWNSCALE DEMAND 

A year ago, my own long-range devel¬ 
opment plans were based on using an 
advanced workstation-class machine for 
artificial-intelligence software develop¬ 


ment—specifically in the area of busi¬ 
ness-decision support, to be assisted by 
intelligent tools for simulation and risk 
analysis. After working more than two 
years in AI technology transfer, Tm 
now convinced that mainstream accept¬ 
ance requires adding AI benefits incre¬ 
mentally to everyday applications, 
rather than developing new Al-based 
systems from scratch. 

From this new perspective, I see 
the big bit-mapped workstation—the 
machine everyone thinks of when they 
consider AI systems—as the worst kind 
of ziggurat. It is big, impressive, built 
from scratch for purposes all its own, 
and not connected to anything else. 

So, I’m writing this column on my 
first laptop machine, which in less than 
two weeks of use has become my pri¬ 
mary desktop machine as well. Okay, 
so it is a tactical nuclear laptop, specifi¬ 
cally a GridCase 1530 (from Grid Sys¬ 
tems Corporation)—a 12.5-MHz 386 
with 2MB of RAM and a 27-millisecond, 
40MB hard-disk drive (for a review, see 
Product Watch, David Claiborne, August 
1988, p. 131). This battery-operated 
package is perfectly capable of serving 
as a no-excuses main machine, al¬ 
though it might need a RAM upgrade 
(it can handle up to 8MB) to run OS/2. 


dBASE Data Entry 



LOUT COST D8TO ENTRVI 


7 

8 

9 

CLEAR 

FI 

F2 

4 

5 

6 

DELETE 

F3 

F4 

1 

2 

3 

ENTER 

F5 

F6 

SI 

0 

S2 

SPACE 

F7 

F8 


The TransTerm 5 is a work station data entry/display terminal for on-line 
shop floor data collection into PC/AT based systems. The unit is one of a 
family of such terminals which feature LC displays for operator prompting and 
data entry via a membrane keyboard or an optional barcode wand (Code 39). 
A multi-terminal polling controller (up to 250 stations) and a dBASE 111 + 
compatible software package are also available. System costs below 
$300.00 per station. Call for info. 

Options—backlighting for display. RS-422 I/O. 20 Ma current loop I/O. 
dBASE is a registered trademark of Ashton Tate. Inc. 

co/DPUTenviS£,,Nc 

302 N. Winchester • Olathe. KS 66062 • 800-255-3739 • TELEX 705337 
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Publication quality scientific 
graphics on your IBM® pc 


Fresnel Integrals 

C < * ) -//c o« (iitt*) dt 
S(*)- /,■■!» (*nt*)dt 2 


Cornu's Spiral 





Over 150 C and assembler 
routines with source code for 
complete control of your plot 

Graphic supports most graphic cards, 
printers and plotters. Use with the Microsoft, 
Borland, Aztec, Lattice, Cl, & DeSmet C com¬ 
pilers. An assembler is also required. 


Graphic is licensed for 
personal use only. $395 

Scientific Endeavors Corporation 


linear, log, polar, contour plots 
bar charts, Smith charts 
3D curves and surfaces 
6 curve types, 8 markers 
thick lines and panel fills 
15 fonts, font editor 
convert 4096 x 3120 resolution 
files to .PIC and .GEM formats 
zoom, pan, window plots 
high resolution printer 
and plotter dumps in color 


508 N. Kentucky St.; Kingston, TN 37763 (615) 376-4146 
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I relish the recovery of long-lost 
desk space and the major reduction in 
office noise level. The laptop’s backlit 
LCD screen is perfectly acceptable for 
writing, communications, and financial 
work, and it provides substantially bet¬ 
ter battery life than the beautiful-but- 
demanding plasma display that gets all 
the attention in reviews of this unit. 

The keyboard is compact (using an 
additional Shift key called Function to 
type, for example, square brackets and 
braces), but keyboard utilities let you 
make any keystroke vocabulary reason¬ 
ably convenient. The keyboard also has 
a better feel than most full-sized ones 
shipped today: it has positive snap- 
through, but with minimal noise— 
more of a “thunk” than a “clack.” 

Most important, though, the Grid- 
Case has changed my perspective on 
where a machine should be able to go 
to make it a tactical weapon instead of 
a big, dumb, stay-at-home missile. Sce¬ 
nario: remember the Apple commercial 
where a group in a strategy meeting 
keeps asking, “Who can do the charts?” 
and so on, with the Macintosh user 
being the one who keeps volunteering? 

I can envision a subsequent meet¬ 
ing where the laser-printed charts are 
projected on the screen and the boss 
says, “What are the pieces that make 
up that number?”—pointing to one of 
the shaded bars. The person presenting 
the charts stammers something about 
updating the analysis, while another 
person quietly boots up a laptop and 
plugs an LCD presentation panel into 
the external monitor port. “If I may?” 
she asks, and displaces the chart with 
the LCD. The whole character of the 
meeting changes, because the analysis 
is now dynamic instead of being fused 
to a piece of plastic. 

This isn’t fantasy: I’ve seen it in 
action, and it’s terrific. A laptop and an 
LCD take up less space than a first- 
generation portable PC alone. This is 
the package for state-of-the art business 
presentations. 

PARTS IS PARTS 

For another example, one of my stu¬ 
dents recently told the story of a sys¬ 
tem that he and his co-workers created 
to monitor the voluminous inventory of 
precision parts in an industrial firm. I 
went into the presentation expecting to 
be scared stiff by yet another user- 
developed system, stuck together with 
minimal understanding of the tool and 
with none of the discipline needed to 
make it function under anything but 
ideal conditions. 


I was flabbergasted. They had 
done it all —macro menus for every 
normal pathway through the system, 
internal cross-footing, and other even 
more advanced consistency-checking 
features. The system’s information was 
so timely and detailed that it quickly 
became an important part of the stock- 
keeping and reordering process, which 
previously had used only indirect and 
approximate indicators. 

So, what went wrong? Manage¬ 
ment, in its typically inscrutable fash¬ 


ion, decided to integrate the system 
with corporate costing functions and 
decreed that it should be rehosted on 
the corporate minicomputer. Never 
mind that key information would be 
lost from the user screens because of 
differences in layout; never mind that 
printouts now would have to be sent 
via corporate mail rather than gener¬ 
ated on the spot; never mind that 
monthly reporting cycles now might 
make them wait for days just to get 
time on the machine, with the worst 


CBTREE, the easiest to use, 
most flexible B + tree file manager 
for fast and reliable record access 


CBTREE... Includes over 8,000 lines of ‘C’ source code FREE! 

Since 1984, thousands of ‘C’ programmers have benefited from using CBTREE. 

Save programming time and effort. You can develop your applications 
quickly and easily since CBTREE’s interface is so simple. You’ll cut weeks off your 
development time. Use part or all of our complete sample programs to get your 
applications going FAST! 

Portable ‘C* code. The ‘C’ source code can be compiled with all popular C 
compilers for the IBM PC including Microsoft C, Quick C, Turbo C, Lattice C, Aztec 
C and others. Also works under Unix, Xenix, AmigaDos, Ultrix, VAX/CMS, and others. 
CBTREE includes record locking calls for multi-user and network applications. 
The CBTREE object module is only 22K and is easy to link into your programs. 
You don’t even pay runtime fees or royalties on your CBTREE applications! 

Reduce costs with system design flexibility. CBTREE allows unre¬ 
stricted and unlimited designs. Reduce your development costs. You define your 
keys the way you want. Supports any number of keys, variable key lengths, con¬ 
catenated keys, variable length data records, and data record size. Includes crash 
recovery utilities and more. 


Use the most efficient search techniques. CBTREE is a full function 
implementation of the industry standard B + tree access method, providing the fastest 
keyed file access performance. 


• Get first 

• Get last 

• Get previous 

• Get next 

• Get less than 

• Get less than or equal 


Database Calls: 

• Get greater than 

• Get greater than or equal 

• Get sequential block 

• Get partial key match 

• Get all partial matches 

• Get all keys and locations 


Insert key 

Insert key and record 
Delete key 

Delete key and record 
Change record location 


CBTREE is only $159 plus shipping - a money-saving price! 

We provide free telephone support and an unconditional 90-day money back 
guarantee! 

To order or for additional information on any of our products, call TOLL FREE 
1-800-346-8038 or (703) 847-1743 or write using the address below. 

NEW CBTREE add-on products to make your programming easier. AVAILABLE 
NOW! • Adhoc query, reporting system; • SQL interpreter. 

If you program in ‘C’, sooner or later you’re going to need a B + tree. Don’t delay until you’re 
in a crunch, plan ahead, place your order for CBTREE now. Orders shipped within 24 hours! 

PEACOCK SYSTEMS, INC. 
2108-C GALLOWS ROAD 
VIENNA, VA 22180 

peacock SYSTems. me. 
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delays inevitably occurring just when a 
major order hinges on the ability to 
commit to the shipment of sufficient 
quantities of specific parts. 

The result, for the moment, is a 
disaster, and I have one sneaking suspi¬ 
cion: if the system had been imple¬ 
mented on genuinely portable ma¬ 
chines—which was the next step 
planned before the system was up¬ 
rooted from the PC architecture en¬ 
tirely—it might have created a strong 
psychological barrier against isolating 
the tool in the proverbial glass house. 
There might have been a little more 
incentive to overcome the minor obsta¬ 
cles to letting the PC-based system 
communicate with the minicomputer 
(rather than merging the systems into 
one) if the PC side had been more 
conspicuously mobile—seen to be 
right out there on the floor, instead of 
living in a desk-bound box that looks 
(to the uninformed eye) suspiciously 
like that minicomputer up the street. 

MAXIMIZING THE OPTIONS 

Am I talking out of both sides of my 
mouth, praising the glories of small 
systems while writing this very column 
on a 386 (even if it runs at only 12.5 
MHz)? If waiting faster were all that the 


386 could do, I would be guilty as 
charged, but my decision really was 
made not by the extra speed but by a 
memory-management utility from 
Qualitas called 386-to-the-Max. 

This program makes the 386 the 
inescapable choice of even the every¬ 
day DOS user (see Product Watch, 
Steven Armbrust, December 1987, 
p. 197). It lets you use memory be¬ 
tween the top of your 640KB and the 
bottom of video RAM for normal DOS 
operations; it lets you put resident utili¬ 
ties and now, with the accompanying 
386LOAD utility, even put device driv¬ 
ers in the space between the top of 
video and the 1MB line; and it lets you 
turn the rest of your RAM into any mix 
you like of extended and EMS 4.0- 
compatible expanded memory. 

The proof is in the RAMming: with 
drivers loaded for mouse, RAM drive, 
disk cache, and sundry other utilities, a 
desktop machine with an EGA still has 
586KB of free DOS memory. A CGA 
machine like the GridCase also can use 
the 96KB of RAM between 640KB and 
the video buffer for DOS, so it boots 
with almost 680KB free. 

Who cares about speed; we are 
talking about elbow room. We are talk¬ 
ing about being able to run child ses¬ 


sions that can handle almost any nor¬ 
mal activities from the DOS top level. 

As Terry Myers of Quarterdeck ob¬ 
served at PC Tech Journals Systems 
Forum in June, the 386 is truly “the 
ultimate DOS machine.” The 386 has 
extended enormously the useful techni¬ 
cal lifetime of my own existing applica¬ 
tions, and the more economically deliv¬ 
erable 386SX (is “SX” the opposite of 
“excess”?) should establish this archi¬ 
tecture firmly as the mainstream busi¬ 
ness platform for as long as single¬ 
processor models remain the norm. 

The 386 architecture is a tool, not 
a ziggurat—a real-life demonstration 
that hardware, not software, is what 
gets cheaper. It passes the test of pro¬ 
viding future potential with immediate 
benefits, which seems to me to be the 
least that we have a right to expect. If 
we apply this test consistently to other 
market offerings, we may come to 
enjoy a variety of genuinely useful op¬ 
tions and reject those ziggurats wing 
for our attention. 1 '"1111 BSl 


Peter C. Coffee is managing partner of 
SolveWare, a developer and business com¬ 
puting consultant, and is active in AI and 
distributed computing applications for aero¬ 
space and educational clients. 


HIGH-SPEED — 16-BIT I/O 

AT«*MAINFRAME 



Catamount offers the Highest Performance 8-bit and 16-bit I/O 9-track tape sub¬ 
systems for reading and writing Mainframe-compatible '/ 2 -inch magnetic tape on the 
IBM PC/XT/AT and compatibles such as the Compaq 386. Outstanding features 
include: 


• 16-bit I/O, 128 KByte FIFO Buffered Interface for the AT and 
compatibles — No 8-bit bottleneck on the AT. 

• Interface burst transfer rate capabilities greater than 1 megabyte/sec. 

• Transfer data on either a DMA or Programmed I/O basis. 

• Disk drive emulation software for direct tape data access with higher level 
languages and database management programs. 

• D-type interface connector with shielded data cable for easy and reliable 
connection to the PC — No problem-prone Ribbon Cables. 

Complete Tape Subsystems are available to handle 800, 1600, 3200, and 6250 bpi 
formats and are priced from $3495. For more information, call today! 

Phone: (805)584-2233 
FAX: (805)584-0941 

2243 Agate Court, Simi Valley, CA 93065-1898 
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Great Performances 



Demand an Encore 


Let us take your article to its highest 
level of marketing potential with a reprint! 

To find out how you can have your article or review 
elegantly reprinted ** on 80 lb. paper stock, in 4-color, 
2-color or 1-color, call or write today: 

Jennifer Locke—Reprints Manager; 

Ziff-Davis Publishing Company, 

One Park Avenue, New York, NY 10016, 212-508-5447. 

**Minimum quantity 500 reprints. 




















PARADISE PRICES 1-800-445-7: 




CALL PROGRAMMER’S PARADISE TODAY and discover 

our commitment to bringing you the best software at the best 
prices. You'll also find software pros to help you select the 
product that you need plus immediate shipment on our stock 
of 1000 products and a 30-day money back guarantee. Paradise 
is ready and waiting for you. 

386 SOFTWARE 

386-to-the-Max 
roxBASE + /386 

Microport System V/386 (comp 
MS Windows/386 
NDP C or Fortran-386 
PharLap 386IASM/Link 
SCO XENIX SysV 386 (comp.) 

VM/386 

ASSEMBLERS/LINKERS 

Advantage Disassembler 
MS Macro Assembler 
OPTASM 
Plink86plus 

BASIC 

Flash-Up 

MS Basic Compiler 6.0 



MS QuickBASIC 

69 

66 

QuickPak Professional 

60 

CALL 

Turbo Basic 

69 

1 769 
130 
529 
409 
1279 
182 

C COMPILERS/INTERPRETERS 

C-Terp 

220 

Lattice C 

289 

Microsoft C 

299 

Quick C 

69 

Run/C Professional 

159 


Turbo C 

69 

279 

99 

109 

C LIBRARIES 

C Async Manager 

137 

C Tools Plus/5.0 

101 

279 

C Utility Library 

125 


Essential Comm. Library 

125 

80 

199 

with Breakout 

199 

Greenleaf Comm Library 

169 

Greenleaf Functions 

155 


TROPICAL TREATS 

dBx Translator 

New dBx version 4.0 com¬ 
piles dBASE III Plus programs 
into portable C source code 
with full runtime terminal 
and file support. Execute C 
fast on PC, or run on UNIX 
or VAX. 

$469 

PI Editor 

Blazingly fast editor with 
multi tiles, full on-line con¬ 
textual help, compile integra¬ 
tion, undo, macro language 
with integrated source de¬ 
bugger, E/EMS and VGA/EGA 
support. 

$165 

Periscope I 

Now includes a 512K write 
protected 16 bit RAM board, 
along with breakout switch. 
Store symbol tables, defini¬ 
tion files, etc. in addition to 
the Periscope debugger soft¬ 
ware, outside DOS memory. 
$563 


Greenleaf SuperFunctions 179 

PforCe 215 

TimeSlicer 279 

Turbo C Tools 101 

COBOL 

Microsoft COBOL 599 

Opt-Tech Sort 105 

Realia COBOL 794 

RM/COBOL-85 999 

SCREENIO 382 

DBASE COMPILERS/TOOLS 


Clipper 
dBFAST 
Eagle 

FoxBASE-F 
Hi-Screen XL 
R & R 

Say What?! 
SilverComm Library 

DEBUGGERS 

Periscope I 
Periscope III 
Pfix 86 Plus 


439 

75 

395 

269 

129 

129 

45 

139 


563 

1143 

215 


EDITORS 

Brief CALL 

Epsilon 151 

KEDIT 120 

Multi-Edit 90 

Norton Editor 70 

PC/EDT + 269 

PI Editor 165 

SPF/PC 185 

FILE MANAGEMENT 

Btrieve 185 

Xtrieve 189 

Report Option 109 

Btrieve/N 455 

CBTREE 141 

c-tree 318 

r-tree 241 

dBC III 172 

dB.Vista or dB_Query CALL 

Informix Products CALL 

FORTRAN 

Lahey F77 FORTRAN 429 

MS FORTRAN 299 

RM/FORTRAN 479 

GRAPHICS 

Essential Graphics 229 

HALO '88 229 

MetaWINDOW Plus 232 

OBJECT-ORIENTED 

PROGRAMMING 

Actor 

Advantage C + + 

PforCe + + 

Smalltalk/V 
Application Packs 
Smalltalk/V286 

OPERATING SYSTEMS 

Microport 286 DOS Merge 
Microport Sys V/AT 
SCO XENIX System V (comp.) 
Wendin-DOS 


1000 BRAND NAME 
PRODUCTS IN 
STOCK 


PASCAL COMPILERS 

Microsoft Pascal 199 

Turbo Pascal 69 

Turbo Pascal Dev. Toolkit 289 

TURBO PASCAL ADD-ONS 

T-Debug Plus 39 

w/Source 80 

Turbo Async Plus 101 

Turbo Halo 80 

Turbo Magic 179 

Turbo Pascal Toolboxes 69 

Turbo Professional 4.0 80 

SCREENS/WINDOWS 

Greenleaf DataWindows 219 

Microsoft Windows 69 

MS Windows Development Kit 319 
Panel Plus 395 

Turbo Power Screen 101 

Vitamin C 149 

VC Screen 119 

Windows for Data 259 


ADDITIONAL PRODUCTS 

Carbon Copy Plus 142 

Dan Bricklin's Demo Prog. II 179 
Eureka 119 

FLOWCHARTING II 205 

MathCAD 282 

MS OS/2 Prog. Toolkit 239 

Norton Guides 69 

PC-Lint 101 

PC Scheme 86 

Polytron PVCS CALL 

Pre-C 159 

Source Print 80 

Tree Diagrammer 70 

HOW WE WORK 

PHONE ORDERS 

Hours 9 AM-7 PM EST. We 
accept MasterCard, Visa, Ameri¬ 
can Express. Include $3.95 per 
item for shipping and handling. 
All shipments by UPS ground. 
Rush service available, ask for 
rates when you order. 

MAIL ORDERS 

POs by mail or fax are welcome. 
Please include phone number. 



RETURN POLICY 

Our "No Hassle" policy means 
if you're not satisfied with a 
product from Programmer's, 
simply return it within 30 days 
for a refund. Some manufactur¬ 
er's products cannot be returned 
once disk seals are broken, so 
check before you buy. 

INTERNATIONAL SERVICE 

Take advantage of our Inter¬ 
national business number for 
details on export charges 
and exchange rates. Payments 
should be made in U.S. dollars. 

DEALERS AND 
CORPORATE ACCOUNTS 

Call and ask for our catalog and 
special volume discounts. 

UNBEATABLE PRICES 

We'll match lower nationally 
advertised prices. 

In NY: 914-332-4548 

Customer Service: 914-332-0869 

International Orders:914-332-4548 

Telex: 510-601-7602 

Fax: 914-332-4021 

Call or Write for 

Latest Free Catalog! 


1 - 800 - 445-7899 

Programmer’s 

Y<mxum: 


DISK/DOS/KEYBOARD 
UTILITIES 

Advanced Norton Utilities 99 

Command Plus V. 2.0 70 

Disk Optimizer 56 

Norton Commander 56 

PC Tools Deluxe 70 
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Mainframe Power for your PC! 


If you need or are accustomed to the 
throughput of a 32-bit mini, including any of 
DEC’S VAX series, MicroWay has great news 
for you. The combination of our NDP compilers 
and our mW1167 numeric coprocessor gives 
VAX speed to your 386 PC! If you don’t own a 
386 PC, we provide a number of economical 
PC and AT upgrade paths. 

Many of our NDP Fortran-386 users are 
reporting turnaround times that are two to six 
times faster than their VAX. The exact times 
are a function of the VAX processor being used, 
the speed of the 386, the numberof users being 
served by the VAX, and the coprocessor being 
used with the 386. There are currently over 400 
developers using our NDP tools to port 32-bit 
applications. To help the 386/1167 engineering 
standard emerge, MicroWay is co-marketing 
several mainframe applications that have been 
ported by our customers. In addition, this ad 


Dr. Robert Atwell, a leading defense scientist, 
calculates that NDP Fortran-386 is currently 
saving him $ 12,000 per month in rentals of 
VAX hardware and software while doubling 
his productivity! 


Fred Ziegler of AspenTech in Cambridge, 
Mass, reports, ”1 ported 900,000 lines of 
Fortran source in two weeks without a single 
problem!" AspenTech’s Chemical Modeling 
System is in use on mainframes worldwide 
and is probably the largest application to ever 
run on an Intel processor. 


Dr. Jerry Ginsberg of Georgia Tech reports, 
"My problems run a factor of six faster using 
NDP Fortran-386 on an mW1167 equipped 
386/20 than they do on my Micro VAX II." 


introduces the first of many utilities that will 
ease the porting of your favorite in-house 
programs. These include tools like NDP Plot, 
which provides CalComp compatible screen 
and printer graphics, and NDP Windows. 

MicroWay has mW1167 boards in stock that 
run on the Compaq 386/20, IBM PS2/80, 
Tandy 4000, AT&T 6386, Acer 386/20, Everex 
Step 386/16(20), H.P. Vectra RS/16(20) and 
others. We now have a new board for the Com¬ 
paq 386/20 which combines an 1167 with VGA 
support that is register compatible with IBM — 
the "SlotSaver". It features an extended 
800x600 high res mode that is ideal for 386 
workstations. 

Finally, we still offer the 16-bit software and 
hardware which made us famous. If you own a 
PC or AT and are looking for the best 
8087/80287 support on the market, call (508) 
746-7341 and we’ll send you our full catalog. 


32-Bit Compilers and Tools 


NDP Fortran-386™ and NDP C-386™ Com¬ 
pilers generate globally optimized mainframe 
quality code and run in 386 protected mode 
under Phar Lap extended MS-DOS, UNIX, or 
XENIX. The memory model employed uses 2 
segments, each of which can be up to 4 
gigabytes. They generate code for the 80287, 
80387, or mW1167. Both include high speed 
EGA graphics extensions written in C that per¬ 
form BASIC-like screen operations. 

• NDP Fortran-386™ Full implementation of 

FORTRAN-77 with Berkeley 4.2, VAX/VMS 
and Fortran-66 extensions.$595 

• NDP C-386™ Full implementation of AT&T’s 
PCC with MS and ANSI extensions.... $595 


NDP Package Pricing: 

387FastPAK: NDP Compiler, Phar Lap and 
80387 Coprocessor 16 MHz: $1299 

20 MHz: $1499 

1167FastPAK: NDP Compiler, Phar Lap 
and mW1167 Coprocessor 16 MHz: $1695 
20 MHz: $2295 

Phar Lap Development Tools .$495 


NDP Windows™ — NDP Windows includes 80 
functions that let you create, store, and recall 
menus and windows. It works with NDP C-386 
and drives all the popular graphics adapters. 
Library: $ 125 — C Source: $250 

NDP Plot™ — Calcomp compatible plot pack¬ 
age that is callable from NDP Fortran. It in¬ 
cludes drivers for the most popular plotters and 
printers and works with CGA, Hercules, EGA 
and VGA.$325 

NDP/FFT™ — Includes 40 fast running, hand 
coded algorithms for single and double dimen¬ 
sioned FFTs which take advantage of the 32- 
bit addressing of the 386 oryour harddisk. Call¬ 
able from NDP Fortran or NDP C with mW1167 

and 80387 support.$250 

387FFT for 16-bit compilers.$250 

387BASIC™ — MicroWay’s new 16-bit MS 
compatible Basic compiler that generates the 
smallest EXE files and the fastest running 
numeric code on the market.$249 


MicroWay * 
80386Support 


Parallel Processing 


Monoputer™ 

The world’s most popular transputer develop¬ 
ment product runs all MicroWay transputer 
software using either a T414 or T800. The T800 
processor has built-in numerics and provides 
performance comparable to an 80386 running 
at 20 MHz with an mW1167. The new 3L Paral¬ 
lel C and Fortran compilers makes this an espe¬ 
cially attractive porting environment. Can be 
upgraded to 2 megabytes. 

Monoputer with T414 (0 MB).$995 

Monoputer with T800 (0 MB).$1495 

Quadputer™ 

This board for the XT, AT, or 386 can be pur¬ 
chased with 2, 3 or 4 transputers and 1,4 or 8 
megabytes of memory per transputer. Two or 
more Quadputers can be linked together to 
build networks with mainframe power which 
use up to 36 transputers. One customer’s real¬ 
time financial application has gone from 8 
hours on a mainframe to 16 minutes on a sys¬ 
tem containing five Quadputers.... from $3495 

Transputer Compilers and Applications 
MicroWay offers Parallel languages for the 
Monoputer and Quadputer. 

MicroWay Parallel C.$595 

MicroWay Occam2.$495 

3L Parallel C.$895 

3L Parallel Fortran.$895 

pField — A specialty finite element analysis 
package targeted at transputer networks. 
Ideally suited to take advantage of the 6 

Megaflop speed of the Quadputer.$ 1600 

MicroWay Prolog Interpreter.$750 


Call (508) 746-7341 forour 
free catalog! 


Numeric Coprocessors 


mW1167™ — Built at MicroWay using 
Weitek components and an 80387 socket. 

mW1167-16 .$995 

mW1167-20 .$1595 

mW1167/VGA-20 "SlotSaver" .$ 1995 

8087 .$99 

8087-2 .$145 

80287-8 .$239 

80287-10 .$279 

80387-16 .$450 

80387-20 .$675 

80387-25 .$795 

287Turbo-12 (for AT compatibles) . . . .$450 

DRAM.CALL 

(All of our Intel coprocessors include 87Test.) 


PC and AT Accelerators 


MicroWay builds a number of 8086 and 80286- 
based PC accelerators that are backed up by 
the best customer support in the industry. 
Number Smasher™ (8087-10 & 512K) $499 

FastCACHE-286/9 MHz.$199 

FastCACHE-286/12 MHz.$299 

SuperCACHE-286/12 MHz .$399 


Intelligent Serial Controllers 


MicroWay’s AT4™, AT8™, and ATI 6™ are the 
fastest 80186-based intelligent serial control¬ 
lers on the market. They come with drivers for 
UNIX, XENIX, and PC MOS. 

AT4 ... $795 AT8... $995 AT16...$1295 


32-Bit Applications 


COSMOS-M/386 — SRAC’s structural and 
thermal finite element packages for the 80386, 
when combined with an 80387 or mW1167, 
achieve mainframe speed and capacity. Turn¬ 
around times rival the VAX 8650 and are 6 to 
15 times that of an AT.from $995 

PSTAT-386 — This mainframe statistics pack¬ 
age has been used by government and in¬ 
dustry for 20 years. The full version was ported. 
Requires 4 to 6 megabytes of memory: $1495 

NDP/NAG™ — Features a library of 800 en¬ 
gineering and scientific numerical algorithms. 


Micro 

The World Leader in PC Numerics 

Play 

P.O. Box 79, Kingston, MA 02364 USA (508) 746-7341 
32 High St., Kingston-Upon-Thames, U.K., 01-541-5466 
Australia 02-439-8400 Germany 069-75-1428 
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PRODUCT CATEGORIES 


HARDWARE 156-157 

ACCESSORY CARDS.156 

COMMUNICATIONS.156 

COMPUTER SYSTEMS.. 156 

PERIPHERALS .157 

POWER COOLING SUPPLIES.157 

SOFTWARE _ 158-164 

BUSINESS.158 

COMMUNICATIONS.158 

ENGINEERING.158 

GRAPHICS.158 

LANGUAGES .158 

NETWORKING.158 

PROGRAMMERS TOOLS.... 159, 160, 

161, 162 

SECURITY DEVICES.162 

TERMINAL EMULATION.162 

UTILITIES.162, 163, 164 

MISCELLANEOUS_164 

BAR CODING.164 

COMPUTER TRAINING.164 

DATA CONVERSION.164 

PUBLICATIONS.164 

SUPPLIES.164 


ADVERTISING RATES 
AND INFORMATION 


PC Tech Journal Marketplace is a special economical 
section for product and service listings. 

Listings are grouped by category and sold by column 
inches. Second color option available. 

Standard Directory Listings are also available for a 
minimum of 3 issues at $220.00 per issue ($660 total). 

For additional information call 212-503-5115 or 
800-825-4ADS. 


ACCOUNT MANAGERS 

Michael J. King, Account Representative 
(212) 503-5116 

WA, HI, AZ, MT, NV, ID, ALL CA, NM, UT, CO, 
OR, WY, Canada 

Lee Uniacke, Account Representative 
(212) 503-5141 

AK, AL, AR, DC, DE, FC, FL, GA, IA, IL, IN, KS, 
KY, LA, MD, MI, MN, MO, MS, NB, NC, ND, NJ, 
OH, OK, PA, SC, SD, TN, TX, VA, WI, WV, CT, 
MA, ME, NH, NY, RI, VT, British Columbia 
(All Overseas Calls) 


CLASSIFIED ADVERTISING 
STAFF.... 

One Park Avenue, New York, NY 10016 
(212) 503-5115 

Group Advertising Director Sr. Advertising Coordinator 
Kathryn J. Cumberlander Monica Dixon 
Sales Manager Production Director 

Phyllis Kenny Anne R. Brockinton 

Production Coordinator 
Wendy Mylett 


OCTOBER 1988 


155 


















































TECH MARKETPLACE 

THE COMPREHENSIVE GUIDE TO PRODUCTS AND SERVICES FOR THE MS DOS MARKET 


Hardware / Accessory Cards 


Turn-key digital I/O. 

• 48 programmable 

8255 1C digital I/O ports - - 

• 6 Counter-timers (16 bit) 

• Selectable interrupts 

• Optional software in BASIC, 

C, and Turbo Pascal to save you days 60-Day 
of development time _ No-risk 

D-MAX 54 P I/O Counter Board $169 RphltTl 

DIORES PLUS Software $ 125 



To order call Ask for a FREE Catalog of 

408-395-6600 Personal Computing Tools for 
FAX 408/354-4260 Scientists and Engineers. 

Personal Computing Tools, 17419 Farley Rd., Los Gatos, CA 95030 
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Communications 



Companion allows you to 
add an extra keyboard and 
monitor up to 250’ from your 
PC system unit. 

Operates with Mono, CGA 
and EGA monitors on IBM 
PC/XT/AT computers and 
100% compatibles. 

DEALER PROGRAM AVAILABLE. 

PRICES START AT S219.00 

CYBEX CORPORATION 

2800 H. Bob Wallace Ave. 

Huntsville, AL 35805 
_ (205) 534-0011 
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BEYOND 

SEND VOICE.DATA & COLOR GRAPHIC 

SMART 8,16 PORT RS232 CARD 
FOR NETWORKING $700,$888. 

& PS/2 MODEL 80 VERSION. 
THESE ARE FEW OF OUR PRODUCTS 
ASK FOR LATEST CATALOGUE 

MAXTRON (818)350-5707 

1825A Durfee Ave.. S. El Monte. CA 91733 
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FAXBOARD $455 

• 9600 BPS 

MODEM 
INCLUDED 

• NO 
SEPERATE 


SECURITY 




421 E. Palatine Rd. 
Palatine. IL 60067 


312 - 359-2626 


Link Inc: 

Ivanced® 

5.0 starter kit 
5.0 satellite 
5X Server 
5X satellite 


Multilink 

Lanlink 
Lanlink 
Lanlink 
Lanlink 
AT Gizmo 
PC-Emulink™ 
PC-MOS™ single user 
PC-MOS™ five user 
PC-MOS™ 25 user 


$399 

$349 

$79 

195 

$85 

$259 

$135 

$135 

$425 

$650 


. port 16 bit I,w 

8S 8 port 16 bit I/O $525 
41 4 port Intel I I/O w/256k $678 
81 8 port Intell I/O w/256k $836 
Call for PS-2 I/O boards 
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Communications 



Turn your IBM PC 
into a 3270 Coax 
Data Analyzer. 


FEATURES: 

■ Completely Passive 

■ Records up to 16 MB 

■ Function Keys, On-line Help 


■ Polls Compressed at Capture 

■ sec Accurate Time Stamps 

OPTIONS: 

■ 3299 MPX, DFT, SNA 



• Extensive Search Features 


Response Time Analyzer 

Azure 
CoaxScope 
$2,995.00 

14 Day Free Trial 
Evaluation 


(617) 520-3800 


TECHNOLOGIES 

38 Pond Street, Franklin, Massachusetts 02038 
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INTERFACE CARDS 
for PC/AT and PS/2 



COMMUNICATION 
DATA ACQUISITION 
& CONTROL 


FOR A FREE CATALOG CALL 


1-800-553-1170 


E 


QUA TECH 

INCORPORATED 


478 E. Exchange St.. Akron, OH 44304 
TEL: (216) 434-3154 FAX: (216) 434-1409 
TLX: 5101012726 
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Computer Systems 


IBM PS/2's 

Up to 4 1% off! 

-—- Retail _ Your Cost 

MODEL 50-386 (New) $Call 
MODEL 60-041 5>295 3395 

MODEL 60-071 6,295 3,850 

MODEL 80-041 6,995 4395 

MODEL 80-071 8,4p5 4,995 

MODEL 80-111 10,995 7,895 

MODEL 80-311 13,995 9,995 

American Micro Computer Center 
2890 GrifTm Road - Suite # 4 
Ft. Lauderdale, FL 33312 

(305)985-9406 
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FREE 6' RS232 PC CABLE! 

Recieve a high quality RS232 cable for your 
IBM PC. There is no charge or obligation. 
FREE! FREE! FREE! Just send your name, com¬ 
pany name, address, and phone number to: 
.... Softronics, Inc 
.... 7899 Lexington Dr, Ste 210 
.... Colorado Springs, CO 80920 
.... Attn: Cables 

Limit: 1 per company, while supplies Iasi. 


HARDWARE 

PERIPHERALS 


begins on 
following page 
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Peripherals_ 


SPEECH PRODUCTS 

For PCs and compatibles 


SYNTHESIZER—only $79.95 

The next versatile and best sounding speech pro¬ 
duct available for under $4000! The amazing 
Speech Thing provides text-to-speech as well as 
PCM and ADPCM speech and music reproduc¬ 
tion. Comes with “Thing" D/A converter that 
attaches to the parallel printer port outside the 
computer—ideal for laptops. Will not interfere 
with normal printer operation. Also comes with 
audio amplifier/speaker and power adapter. 

Software includes two advanced text-to-speech 
programs, digitized speech and music files, full screen waveform editor, sampling music key¬ 
board, special effects mixing board, and drivers so you can add speech and sound effects to pro¬ 
grams written in BASIC. C. PASCAL, and others. Includes 54 page manual. SPEECH 
THING—$79.95. 

DIGITIZER-only $89.95 

The Voice Master PC Digitizer is a full 8-bit PCM 
sampler board. Fits in any available slot. Up to 
15,000 samples per second. Input pre-amp has 
automatic gain control and 4.5 Khz low pass filter. 

Includes a quality headset microphone. Software in¬ 
cluded for recording and editing sound files for 
playback through Speech Thing. Also includes a 
real-time spectrum display and oscilloscope display 
as well as assembly language source listings for 
writing your own drivers. BONUS: Voice recognition 
program included which is callable via an interrupt 

vector. Demonstration program written in GWBASIC. VOICE MASTER PC DIGITIZER— $89.95. 

VOICE RECOGNITION— 

$49.95 

A price/performance break-through! Equal in performance to 
other systems costing hundreds more $$$. The amazing Voice 
Master Key program adds voice recognition to just about any pro¬ 
gram or application. You can voice command up to 256 keyboard 
macros. Fully TSR and occupies less than 64K. Instant response 
time and high recognition accuracy. Easy and fun to use—no compilers or editors required. Works 
with CAD, desktop publishing, word processor, spread sheet, even other TSR programs. A 
genuine productivity enhancer. Voice Master Key can also be called from within a program for ad¬ 
ding voice recognition to custom applications. Voice Master Key requires the Voice Master PC Digi¬ 
tizer for operation. (Please note: Voice Master Key will not replace the keyboard or mouse except 
under certain circumstances. Not to be confused with the still unavailable “voice typewriter.") 
VOICE MASTER KEY-$49.95. 

BONUS OFFER! Buy Voice Master Key with PC Digitizer for only $129.95-you save $10! 

BETTER BONUS OFFER! Buy all three: Speech Thing, PC Digitizer, and Voice Mister Key for only 
$189.95—you save $20! 

ALL OF THESE PRODUCTS ARE OF PROFESSIONAL QUALITY. 
ORDER HOTLINE: (503) 342-1271 
Monday-Friday, 8 AM to 5 PM Pacific Time 

Add $5 for shipping and handling on all orders. Add an additional $3 for 2nd day delivery. All goods 
shipped UPS. Master Card and VISA, money order, cashiers check or personal checks accepted 
(allow a 3 week shipping delay when paying by personal check). Foreign inquiries contact Covox 
for C&F price quotes. Specify computer type when ordering. 30 DAY MONEY BACK GUARANTEE IF 
NOT COMPLETELY SATISFIED. ONE YEAR WARRANTY ON HARDWARE. 

Call or write (or FREE product catalog. _ 


COVOX iNC. 

675-D Conger Street, Eugene, OR 97402 

Telex 706017 (AV ALARM UD) 

TEL: 503-342-1271 FAX: 503-342-1283 
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“NOBODY” 

We asked our customers 
to tell us who had 
LOWER PRICES 
than we do. 

They told us! 

We lead the industry both in 
price and quality in V2” 9-track 
tape drive subsystems to transfer 
information between mainframes 
and PC/XT/AT, PS2. 

• EBCDIC-ASCII Conversion 

• Tape backup/volume data stg. 

• Speeds up to 7 Meg/min. 

• Select & reject specific fields 

• 800/1600/6250 BPI 

• Drives from Anritsu, Cipher, 
Qualstar and M4 Data 

Dealer & Volume Discounts 

f FLAGSTAFF 
_ENGINEERING 

1120 Kaibab Lane • Flagstaff, AZ 86001 
(602) 779-3341 • Telex 705609 
FAX (602) 779-5998 
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9-Track Tape 
Subsystem 


MINISTREAMER” 


Now you can exchange data files 
between your IBM PC/XT/AT 
and any mainframe or mini¬ 
computer using IBM compatible 
1600 or 6250 BPI 9-Track tape. 
Unit can also be used for disk 
backup. Transfer rate is up to 4 
megabytes per minute on PCs 
and compatibles. Subsystems 
include 7" or lOVa" streaming 
tape drive, tape coupler card, 
cables and software. 

flURLSTUR] 

9621 Irondale Avenue 
Chatsworth, CA 91311 
Telephone: (818) 882-5822 
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CREATE A DISKLESS PC! 

PC-ROMDRIVE allows users to create a “Diskless 
PC" capable of booting a ROM-resident copy of 
MS-DOS and/or user application programs. PC- 
ROMDRIVE consists of a PC-compatible ROM/ 
PROM expansion board and the PC-ROMDRIVE 
software. PC-ROMDRIVE is priced at $195 for 
single units. Quantity discounts and OEM ar¬ 
rangements available. MC/VISA 
ALDIA SYSTEMS, Inc. 

P.0. Box 37634 
Phoenix, Az. 85069 
(602) 866-1786 


Peripherals 


FastTRAP™ 


The pointing device of the future is here! 



• Two and three axis pointing capability 

• High resolution trackball for X and Y axis input 

• High resolution fingerwheel for Z axis input 

• Use with IBM ■ PC's, XT's. AT's and compatibles 

• Three input buttons 

• Full hardware emulation of Microsoft'*" Mouse 

• Standard RS-232 serial interlace 

• Includes graphics drivers and menu generator 

• Easy installation 

• 1 year warranty 

• Made in the U.S.A. 


ONLY 

$149.00 

VISA and 
MasterCard 
accepted 


LTS/C Corp. 

319 South Limestone Street 
Lexington, Kentucky 40508 
(606) 233-4156 
(800) 872-7279 


3-D TRACKBALL FOR IBM 
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SPEECH SYNTHESIS 

SynPhonix: TRUE Unlimited Speech Synthesizer 
for IBM-PC/XT/AT/jr & compatibles. This low 
power short card includes an SSi263 speech chip, 
amplifier and speaker. Software includes Text-to- 
Speech, Phonetic Editor, Talking Clock & demos. 
Can be programmed with BASIC and other lan¬ 
guages. Prices start below $200. 

S ynPhonix 

Electronic Speech Articulator 

Artie Technologies 
55 Park St., Suite 2 
Troy, Ml 48083 
(313) 588-7370 


Power Supplies 


TURBO-COOL 150: 
Cool, Quiet Power 



MODEL 

POWER COOLING NOISE PRICE 

STANDARD XT 

150W 

1.0X 

STD 

$69 

STANDARD AT 

200W 

1.0X 

STD 

$125 

SQ150 PC/XT 

150W 

1.4X 

-84% 

$129 

SQ200 AT 

200W 

1.1X 

-69% 

$169 

TC150 PC/XT 

155W 

2.2X 

-50% 

$149 

TC200 PC/XT 

200W 

2.7X 

STD 

$189 

TC250 AT 

250W 

1.8X 

STD+ 

$189 


FCC; UL; 120V/240V; 4 drive plugs; heavy duty com¬ 
ponents; patented cooling system: 1 year warranty. 


PC COOLING SYSTEMS, INC. 

31510 Mountain Way. Bonsall, CA 92003 
(619) 723-9513 VISA/MC/COD/PQ 
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Software 


Business 


LOOKING FOR SOFTWARE? 

Can’t find the right software for your needs? 
Look no further. We can get you anything from 
Educational and Business applications to ad¬ 
vanced Programmer’s Tools, all at discounted 
prices. Customized and standard software. No 
additional fees. For micros, minis and main¬ 
frames. Call for more information. 

Volta Info Systems 

2200 North Lake Parkway, Suite 240 

Tucker. GA 30084 

(404) 938-9358. TELEX 446903 VOLTA USA 

Communications 



Serialtest 

Serial data analysis on your PC. 

Source and monitor modes; data- 
scope and breakout box; ASCII 
and EBCDIC; trigger processing, 
live data display, adjustable buf¬ 
fer size. Custom cabling included. 

800 562-8378 

Advanced Computer Consulting, Inc. 
700 Harris Street, Suite 101 
Charlottesville, Virginia 22901 
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“E-mail... is, 
a flexible 
bargain.” 



Introducing SEAdog 
An electronic mail system 
that's simple to set up 
using standard phone 
equipment I 

Faithfully send and retrieve electronic 
maii from one PC or from four hundred 1 And 
not just text, but 
spreadsheets, pro- 5 
grams and data¬ 
base files as well. 

Persla " on SEAdog 

S©Q System 

Enhancement 
^1 Associates 



21 New Street 
Wavne. New Jersey 07470 

( 201 ) 473-5153 
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Communications 


Bi-Directional File X-Fer 

Multi-Corn telecommunications offers: 
'Simultaneous Downloading/Uploading 
'Send/Receive Messages During File X-fers 
*100% Line Use During Multi-File Transfers 
'Uses Full Duplex ADLC Protocol 
'More Efficient Than Xmodem, Kermit etc. 
'Saves Time and Cuts Connect Costs 
Information and Demo Disk. .$5.00 + $3s/h 
Program Package 3 V 2 & 5V* $49.95 + $4s/h 
Multiplex Systems 
P.0. Box 16174 
Pittsburgh, PA 15242 
(412) 276-3374 24 Hrs. 


Engineering 


PROFESSIONAL 
CIRCUIT LAYOUT 

-s 



OP 

inefficient, brain-damaged 
circuit layout packages! 

Our CYA layout system gives 
you the professional features 
you need to lay out complex 
circuit boards with ease: 
WYSIWYG photo plotter 
output, Import, Export, 
netlisting, and much more. 

Price: $350.00 US 

1202 G St. Suite 2 
Antioch, CA 94509 
I (415) 754-3879 
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gav 


DATA ENGINEERING GLOSSARY 

Researchers, Educators, Engineers, Program¬ 
mers, Managers, etc. Whether you are into 
Computers, Robotics, CIM, CAD/CAM: Now 
there is a glossary that can help you. DATA 
ENGINEERING GLOSSARY over 5,000 entries 
and definitions. 3 disk package for just $49.95 
plus $4 S/H. 5)4 or 314 disks. Visa/MC accepted. 
AAA DATA Engineering 
P.O.Box 202 

Sugar Grove. IL 60554-0202 
1-800-228-1558 (312) 897-6600 

Graphics 

35mm SLIDE FROM YOUR PC 

COMPUTER SLIDE EXPRESS converts graphic 
files produced on the IBM PC into brilliant 35mm 
color slides with color resolution 400% better 
than your monitor. Leave your printouts behind. 
Use high resolution color slides up to 4000 line. 
COMPUTER SLIDE EXPRESS $9/slide. 

VISUAL HORIZONS 
180 Metro Park 
Rochester, NY 14623 
(716) 424-5300 


Graphics 


T‘" 


iia 


—" —- ( 

T~- -1 r 



rj: j 

LL. 



Interactive Graphics & Statistics 

Create graphs the way you want 
them. 35 graph types can be used 
to create numerous renditions. 
Make posters and flow charts— 
with full screen editing of text. 

• Vary character font, size, 
position, color 

• Stack and overlay graphs 

• 3-Dimensional graphs: fishnet 
& contour 

• Linear & Mon-Linear Regression 

• Stochastic Distribution 

• Independence Testing 

• Descriptive Statistics 

Contact: Scientific Programming 
Enterprises, P.O. Box 669, Haslett, 
MI 48840 (517) 339-9859 
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FORTRAN Graphics Libraries 

Now! 3 scientific graphics packages fo support 
MS FORTRAN/Pascal, R-M or Lahey FOR¬ 
TRAN. GRAFMATIC (screen), PL0TMATIC 
(HPGL, H-l plotter) & PRINTMATIC (Laser & 
dot-matrix printer). All fully documented. Com¬ 
plete graphics primitives, 2-D plots, 3-D plots 
and solid models. $135 each, 2 for $240, all 3 
only $340. Call or write for info. 
Microcompatibles, Inc. 

301 Prelude Drive Dept. J 
Silver Spring, MD 20901 
(301) 593-0683 


Languages 


Extended Batch Language 

INTEGRATE and customize your 
programs with EBL! Write powerful 
utilities, insulate your programs from 
novices, build custom menus auto¬ 
matically. Many power user features: 
floating point arithmetic, simulate 
keystrokes, if-then-else, and more. 
Money back guarantee. Call or write 
for information. $49 + $3 s/h. 


□ 

SEAWARE 


Seaimre Corp. 

PO Box 1656 
Delray Beach, FL 33444 
800/634-8188 
305/392-2046 
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Languages 


ONLINE JCL! 

Reference IBM OS and VS Job Control Lan¬ 
guage online via an interactive JCL Manual! 
Self paced instruction! Nearly 250 Keywords 
and Acronyms. 300 Pages and Screens! Basic 
and Advanced Techniques with Workshops. 
NEW! Two Diskette Drives or a Hard Disk 
required. IBM PC and Compatibles. $49. 

DP Educational 
6144 Sun Pattern Trail 
Fairfax Station, VA 22039 

Quick BASIC to C 

BAS.C translates Quick BASIC, BASICA and 
compiled BASIC to C automatically. Microsoft, 
Turbo, Lattice & Aztec C. All memory models 
are supported. The most beautiful, natural, 
structured, indented, scoped C code is gener¬ 
ated. $199/$375. FREE DEMO DISK. 
G0T0LESS CONVERSION 
P.O. Box 835910 
Richardson, TX 75083 
(214) 404-1404 


Networking 


KEYCARD 

ELIMINATOR 


NOVELL ADVANCED NETWARE® 
V2.0a 

86, 286, 286 nonded, SFT-1, SFT-2 

SLOTBOUND? 

FREE A SLOT IN 
YOUR FILESERVER' 



$ 99°° 


M C Visa 

Or COD r.n»v* 

CALL FOR DEALER PRICIN! 


includes S 4 Hi 


NBS 


NETWORK BUSINESS SYSTEMS 

1300 Woodhollow Drive Suite 5601. 

Houston Texas 77057 
713-781-9268 (Sales Tech Support) 

713-783-4457 (Administrative Sales) 
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Run Novell 
Without Keycard 

Protect Novell Network From 
Keycard Failure 

Netsafe 2.11 
$99 US 

Other products for 

P-Cad, Cadkey, Cadvance, Vlrosafe 

Nnorior Nasdec (MB) Inc. 
Nasaec Fort Garry Place 

i — j 2704 - 85 Garry Street 
Winnipeg, MB 

LVJl CANADA, R3C-4J5 

(204) 958 - 2798 
■ fax (204) 943 - 3702 
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Programmers Tools 







iTHEMSSMHNKer 


FIRMWARE DEVELOPMENT TOOLS for 

[MICROSOFT 0 C 



LINK & LOCATE++ 

SUPPORTS iAPX 86/87/186 


MICROSOFT'! 

C 



DL 


Downloads to 
IN-Circuit Emulators with 
INTEL™ OMF or 
SoftProbe™ II Target Debugger 


Includes... 

• Start Up Files 

• Linker 

• Locator 

Library Support with Floating Point Operation 
COMPLETE Microsoft™ C Debugging Information 


[T5 

m 


i 


ROMABLE 

CODE 


All This PLUS 

Other Fine Products from. 


SYSTEMS & SOFTWARE, Inc. 


E 


1 


3303 Harbor Blvd. • C-ll 
Costa Mesa, CA 92626 

714/241-8650 


FREE 

PRODUCT CATALOG 
AND DIGEST... 

WRITING 
ROMABLE 
CODE 
USING 
MICROSOFT C 
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Opt-Tech Sort/Merge 


The High Performance, High Quality, Sort/Merge utility. 
Use as a stand-alone routine or Call as a subroutine to 
over 30 languages. Unlimited filesize, multiple keys, 
record selection, and much more! MS-DOS $149. 

To Order or for more Information, Call or Write. 
Opt-Tech Data Processing (702) 588-3737 

^^oj^78/ZephyiJ|oveJJ^^ 


TRANSLATE BASIC TO PASCAL 

P-TRAL, will convert your MS BASIC 
programs to Turbo Pascal It reads the 
BASIC source code to produce Pascal 
source. It steps you through the 
translation process. ". . easier to use 
than other BASIC-to-Pascal 
translators ... the code P-Tral generates 
is somewhat cleaner than others ..." 

Micro Systems Journal, June 1988 
For SI 79.00, it comes with complete 
documentation and tutorial. Requires 
MS or PC- DOS version 2.0 or later. 

WOODCHUCK INDUSTRIES, INC. 

340 WEST 17 STREET Ste 2B 
NY. NY 10011 • (212) 206-6490/924-0576 
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Get Inside 

Your Program Today! 

Analyze and improve your program . . . 
function by function! Inside follows your 
program through execution counts, 
minimum, maximum, and total elapsed 
times with microsecond accuracy! 


$7Soo 

| %J Each 


Inside! Turbo C 
Inside! Tuitx) Pascal 
Inside! Quick C 
Inside! Quick Basic 
Inside! Microsoft Pascal 
Inside! Microsoft Fortran 
Inside' Lattice C 
Inside! Logitech Modula-2 

Visa/Mastercard Accepted 

( 800 ) 537-5043 

Paradigm Systems 

PO. Box 152 Miltord, MA 01757 
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MULTI-TASKING 

TOOLKIT 


Ulrite your C“ programs with cooperating, 
concurrent tasks using INTERlD0RK ,M . Uery 
useful for real-time applications and com¬ 
puter simulation. Features: 

• more than 1 00 tasks 

• inter-task communication facilities 

• DOS interrupt handling 

PC-00S uersion $129, MeniH $159, UniH $249; 
source code $995. Shipping included; 2 day 
air odd $5. For more information, contact: 


A" 


Block Island Technologies 

Innouatiue Computer Software 


13563 NW Cornell Road, Suite 230 
Portland, Oregon 97229 (503)241-8971 
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CALLABLE WORD PROCESSOR 

A Word processing capabililies are now avail¬ 
able from wilhin applications. By specifying a 
row and column on the screen, developers can 
edit files from within any environment (C, 
dBase, Pascal, etc.). Features include, cut/ 
paste, word wrap, margins, and word search. 
$59. Add $20 for C source. 

Wilson Software 
3600 Dorshire Court 
Pasadena, MD 21122 
(301)255-5717 


SCREEN MANAGER 


MENU, WINDOW, and DATA 
ENTRY Support for the Profes¬ 
sional Programmer! Interfaces 
to most languages. BASIC, C, 
FORTRAN, COBOL, PASCAL, 
ASSEMBLER. 100 Page Manu¬ 
al. Thirty day money back 
guarantee. No Royalties, 
from The West Chester Group 

P.0. Box 1304 

* / JJ West Chester, Pa 19380 

VISA/MC (215) 644-4206 


CALL FOR FREE DEMO 
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“Better Than Bricklin” 

Use the best prototype/demo system avail¬ 
able today. Proteus makes it easy to create 
modular, fully-interactive presentations. 
Also draw program screens, forms and 
charts. Menu-driven, context-sensitive help, 
complete documentation. 30-day guarantee. 
$99. VISA/MC/C0D/P0. 

Helios Software 
P.0. Box 22869, 

Seattle, WA 98122 

(800)634-9986 (206) 324-7208 


The Ultimate Data Manager 


ax ns 


it 

Speaks 

Your 

Language! 


BASIC • COBOL • C • FORTRAN • PASCAL • ASSEMBLER 
A New Standard in Access Method Technology 
AXOS is a full featured, key-indexed file management system that can be used 
with any programming language, in either single or multi-user LAN environ¬ 
ments on the IBM PC PS/2 and compatibles. As AXOS can be called from any 
language through a common communication protocol, it allows the programmer 
to manipulate data in a manner not possible with other access methods. AXOS 
also offers a full complement of file managment functions, system management 
functions and productivity tools designed to ensure easy and accurate develop¬ 
ment and support of microcomputer application systems, 


FEATURES 

• SECURITY: LAN computer/password 
- File I/O functions by computer 

• AUDIT: Complete or partial capture of 
all AXOS activity, available online or 
hardcopy 

• INTERACTIVE MONITOR: 
Instantaneous interactive monitoring of 
AXOS activity as a program is executing 

• FILE CONVERSION: Converts many 
types of files to AXOS format 

• FILE LIST: Produces a formatted report 
of AXOS file contents 

• DATA INTEGRITY: Ensures full data 
integrity in the event of a program, system 
or power failure 

• RECORD ENCRYPTION AND COMPRESSION 

• USER INVOKED ERROR ROUTINEiFor 


SPECIFICATIONS 
Languages Supported 
BASIC COMPILED BASIC COBOL 
C FORTRAN PASCAL ASSEMBLER 
Local Area Networks Supported 
IBM® PC NET AT&T® StarLAN 

3Com® 3+Share Novell® Netware 

Three File Types Supported: Sequential, 
Single Index, Multi Index (cluster) 
Maximum Indexes: 64 
Maximum Key Length: 240 bytes 
236 for non-unique keys 
Maximum Record Size: 64,000 bytes 
Maximum Records Per File: 16,777,216 
File Capacity: 4.2 billion bytes 
Maximum Files & Indexes 
Allowed Open at One Time: 253 
Operating System Requirements: 

DOS 2.1 or above, 128 - 256KB of memory 


processing unexpected I/O return codes 

Come To Grips With The Power Of AXOS 

Includes 30 days free technical support 
Cp D y D Extended technical support available 
You never pay royalties on your AXOS applications! 

TO ORDER CALL (404) 237-4169 

P.O. Box 12044 » Atlanta, GA 30355-2044^ , 
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Programmers Tools 


ATTENTION DEVELOPERS 


Now you can reduce your development time and improve the qual¬ 
ity of your applications with JAM. Create and link together 
screens, pop-up windows, and menus—all without code. Features 
include: cornext-sensitive help, shifting and scrolling fields, exten¬ 
sive data validations, testing, plus much more. 

Key Benefits: 

► Extremely portable 

► Available for most computers, operating systems 
and languages 

► Unmatched power and flexibility 

► Permits access to a variety of database products 

► Toll-free technical support hot-line 

Call today for more information and price quotes. 

1 (800) 458-3313 „ mrr 

In NY State, (212) 267 7722 g g~g!—!g g 

Fax No. (212) 608-6753 ^ ^f f L 

Excellence in Systems & Application Design 
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ROM DEVELOPMENT TOOLS 


Link MS-DOS and Intel object files to ROMable code. GeneLink 
permits independent placement of each program segment for 
complete flexibility in memory layout. GeneLink links directly 
from object files to HEX or other formats, and is five to ten times 
faster than other locating tools. 

Genesis has been a major supplier of ROM development 
tools to major industrial customers like IBM and Boeing for over 
five years. You can count on Genesis to provide reliable, fast 
tools and excellent support. 

Genesis Microsystems Corporation 

Genesis 196 Castr0 st ** Mountajn View » CA 94041 

Microsystems Call: (415) 964-9001; TX: 4998093 GENMS Ul 
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1:30 


for Version Control 

PC Tech Journal says... 


0:09 


SRMS“32 PVCS” TLIB“3.0 TLT4.0 

Times are lo update a 45K library on a PC/XT. PVCS and TUB 3.0 are 
from Sept 87 PC Tech Journal. SAMS and TUB 4.0 are later versions 

TUB" is FASTEST! 

“TUB is a great system" PC Tech Journal, March 88 
“TUB...has my highest recommendation." Ronny 
Richardson, Computer Shopper, August 87 
“If you’ve been putting off getting a revision control 
system, you no longer have an excuse." The C 
Users Journal, February 88 

• A Full-Featured System for Software Professionals 

Branching, for parallel development. Check-in/out locking. 
Keywords. Wildcard and list-of-file support; creates lists by 
scanning source code for includes. Can merge (reconcile) 
multiple simultaneous changes and undo intermediate 
revisions. Network and IBM 3363 optical disk support. 

MS-DOS 2.x & 3.x Just $99.95 -h $5 S/h Visa/MC 
5 station LAN license $299.95 + $5 s/h 
call for pricing on other network sizes 

BURTON SYSTEMS SOFTWARE 

P0 Box 4156, Cary, NC 27519 (919) 856-0475 
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One-stop ROM Shop 


When your application calls lor ROM support, 
contact the professionals at ALDIA SYSTEMS. 
We've been supporting firmware developers for 
over two years with excellent software develop¬ 
ment toots and technical support. Don't settle 
for imitations, call the company who brought you 
PC-LOCATE, the original PC locator. 


PC-LOCATE: Produce ROM-able code from 
your ".EXE" files. PC-LOCATE assigns physical 
addresses to the re-locatable image based on 
user inputs. PC-LOCATE support the entire Intel 
processor family including : 8086,8088,80186, 
80188 and 80286. 

PC-PROMPAK: A PROM/ROM expansion 
board for IBM and IBM-compatible computers. 
PC-PROMPAK provides up to 384Kbytes of 
non-volatile expansion memory and supports 
most 28-pin JEDEC devices including EPROMS, 
EEPROMS and Static RAMs. 

PC-ROMDRIVE: Create a "Diskless PC" that 
can include MS-DOS and your application pro¬ 
gram. "Autoexec.bat" files are supported for 
automatic program execution. 


== ALDIA SYSTEMS. Inc. = 
P.O.Box 37634 Phoenix. Az. 85069 
(602) 866-1786 
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Adds exact 
terminal emulation 

... dynamically link exact terminal emulation to 
your existing software. Every keystroke, every video 
presentation, every printer function is reproduced 
exactly. Written in assembler, it conserves memory and 
delivers unparalleled performance. 

Add Terminal Emulation to: 

• Communications Software 

• TCP/IP & X.25 Gateways, etc. 

• LAN Environments 

• INT 14 Communications Redirectors 

• Custom Applications 

Migrate your host software to micros . . . 

. . . without modifying keyboard and screen handling code. 
Application programs read the PC keyboard and write the 
PC screen, through Add-a-terminal®, just like the real 
terminal. 

Over 50 Terminal Emulations to choose! 
Including: DEC, Data General, ADDS, Datapoint, 
Hazeltine, Hewlett-Packard, Honeywell, IBM, Lear-Siegler, 
Perkin-Elmer, Prime, Televideo, TI, Wyse, and More. 
Custom emulations available. 

ECONOMICAL VOLUME A BUNDLING PRICING AVAILABLE! 

1-800-225-8590 

SOFTKOMICS 719 / 593-9540 FAX: 719/548-1878 TELEX: 450236 
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C Si MASM — DOS a OS/2 


VersiMAKE™ 

A full-featured MAKE utility that derives 
your system’s dependencies through 
analysis of your C & MASM source files. No 
more MAKE dependency files to maintain! 

VersiMAKE™ $125 

VersiCREF™ $75 

Both $150 


VersiCREF™ 

A unique utility that creates a sorted Master 
Cross-Reference of your entire system. 
Handles 100+ C and MASM source files. 
Full X-Ref or just PUBLIC symbols. 

800-334-4096 

(In NJ, 609-871-0202) 


MC/VISA/AMEX 


Free 

Demo 


Disk 


SUMMIT INFORMATION SYSTEMS, INC. 

73 East Lane, Willingboro, NJ 08046 CIRCLE 297 ON reader service card 


M©®>ULA“2 

Since introducing the critically acclaimed 
Repertoire in 1985, PMI has become the 
world’s leading publisher of M2 libraries, all of 
which now support the JPI TopSpeed com¬ 
piler. This month’s featured products: 
Graphix: The M2 interface to the remarkable 
MetaWindow graphics library. Supports mul¬ 
tiple fonts, mouse tracking, many printers 
(incl. Post-Script & LaserJet), and over 30 
display adapters. Includes MetaWindow 
package. With source: *189 • « ja 

Object only: * | AS 

Repertoire 1.5: There isn’t a more powerful 
toolkit tor any language. Period. ton 
With fuD source, only *03 

U A I I- VISA/MC 

J JJJJl AMEX/COD/PO 

4536 SE 50th Telex: 650-2691013 

Portland, OR 97206 (503) 777-8844 
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©"Acial®®" Yipmscrr 

Bullet-Proof MULTI-TASKING C Program- 
mer’s Development Library! Supports: 

• Mouse • Forms 

• DOS Menus • Error Handling 

• Lists • TimeSlicer ,M ! 

C-ARM0RLIBRARY $150, C-ARMOR" 

Source ADD $100, Forms ADD $100, 
TimesSlicer"* ADD $250. FREE Optical Mouse 
with COMPLETE ORDERS. FREE DEMO available. 
Dealers Welcome! CASH/COD. FREE NEXT-DAY 
for Pre-Paid Orders. OS/2 Version coming SOON! 

TimeSliceris a trademark of TimeSlice, Inc. 
C-ARMOR is a trademark ofL 2 SOFTWARE COMPANY 

l. r 

P.O. Box 4235 
Englewood, CO 80155-4235 
To Order: (800) 950-55L2 
For Support: 303-771-3190 
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ICON-TOOLS lm .... from Ithaca Street Software, Inc. 

Powerful, full-featured editor. Icon capture program- 
clip icons from .IMG, .PCX, art files’. Function library in 
C with full source code. Use with Turbo C BGI graphics. 

Quick C graphics, MetaWINDOWS, Essential Graphics, GFX. 

Only $69.95, and worth every cent! Money-back guarantee. 

1145 Ithaca Drive, Boulder, CO 80303 
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( 303 ) 494-8865 


TM 

4 © 


to, C programmers 

An Indispensable C productivity tool. 

Hypertext source code analyzing/editing 
allowing a more natural approach to programming! 
Edit the way you think. Edit functions, not files. 


4C increases your productivity : 

• speed through unfamiliar source code tool boxes. 

• navigate uncharted logic trails. 

• simplifies all programming development. 

4C features : 


Now shipping release 
1.20 


• You can now link the 4 c 


• a built-in full-featured multi-window editor. 

• a source code analyzer that maps and cross-references related functions. 

• a point-and-shoot zoom command, which instantly locates functions, 
globals and other program objects. 



30-day Money Back Guarantee 

Only $89 plus shipping. 

Visa, Mastercard, check, money order, or COD. 

Call or write: No cop y protection! 

Tri-Technology Systems, Inc. No changes to source code required! 

i a. Works with any C compiler! 

' 225 ~^^l ' Free technical assistance! 

312 - 366-7595 Required IBM PC compatible with 512K RAM. 
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‘C’ DOCUMENTATION TOOLS 


* C-CALL ($39) creates a graphic-tree of 
the caller/called structures, and creates 
a files-vs-procedures table of contents. 

* C-HDR ($39) create/insert/update 
header for each procedure showing 
caller/called and local/global/ 
parameter identifiers. 

* C-LIST ($29) lists and action-diagrams, 
or reformats (ind. comment alignment). 

* C-REF ($29) gives cross-reference of 
local/global/parameter identifiers. 

* SPECIAL!! All for $99 (30-day guaran¬ 
tee) plus FREE integrated C-DOC 
program. 


SOFTWARE BLACKSMITHS INC. 
6064 St Ives Way, 

Mississauga, ONT, Canada. L5N-4M1 
(416) 858-4466 
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TOOLS FOR MS WINDOWS 
& PRESENTATION MANAGER 

For accounting or other networked multifile 
applications. Speed development! Save 
months! Four modules: graphical file mainte¬ 
nance, start up (password etc.), help and report. 
Must have SDK. Source available. No royalties. 
MW Tools $995, PM Tools $1495. 

The Software Factory 
Gainsville, FL 
904-376-8370 


ROM YOUR “.EXE” 


EXELOC v3.0 creates rommable files for 
8088/8086 based systems from MS-DOS “£XE" 
files. 

Version 3.0 allows full control of segment 
locations. 

Supports initialized data segments. 

Creates binary or INTEL HEX-ASCII files. 

Run EXELOC in batch or menu mode. 

EXELOC is what you need for: 

CASH REGISTERS 
ROBOTICS 

INDUSTRIAL CONTROLLERS 
BIOS DEVELOPMENT 
DISKLESS WORKSTATIONS 
... OR ANY FIRMWARE 

Very fast. 

Only $79.95 US. plus $3 s/h. CHK/MO. 
VIRTUAL SOFTWARE 
150 Alton Towers Circle, Suite 605 
Scarborough, Ontario, Canada 

(416) 754-0711 
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Eng/Sci Data Processing 

Source programs for statistics, matrix and com¬ 
plex number operations, curve fitting, FFT, 
PSD, CSD, auto/cross correlation, transfer 
function, noises, digital filters, and graphics. 
Specify QuickBASIC, BASICA, Turbo Basic, or 
Turbo Pascal; $50 each. 

Engineering Tutorial Software 
22338 Lull Sfreet 
Canoga Park, CA 91304 
(818) 716-0816 


HIGH PERFORMANCE WINDOWS 


SCREEN MANAGER 

PROFESSIONAL 

• All source code included (100% machine code) 

• Unlimited number of windows 

• EGA. CGA. MGA support 

• Write using direct video or BIOS access 

• Fuzz and Flicker eliminated 

• Drag windows around the screen 

• Full support for overlapped windows 

• Pull-down and Lotus type menus 

• Royalty free! 

• Many more features packed in over 80 
functions 

The Screen Manager Professional is a state-of- 
the-art windowing facility. Save time, money, and 
aggravation without a sacrifice in quality. Powerful 
enough for the toughest application yet so easy 
to use that now even beginning programmers can 
create clean, professional looking programs. 

Amazing Speed! Incredible Price! $129.95 


LOGICAL ALTERNATIVES INCORPORATED 
PO BOX 10674, Stale College, PA 16805 
(814) 234-8088 Demo Available 
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ROM Microsoft-C 

$495 

One Integrated package for ROM 
development with Microsoft-C® 
The package has full Source 
level remote debugger (locals, 
register variables), 8086 locator 
that produces Intel hex, Absolute 
OMF (with locals and Basic 
types), Startup code and a 
ROMabie library (printf). 

Call us for complete information. 

DataUght 

17505 - 68th Ave. N.E. #304 
Bothell, WA 98011 USA 
(206) 486-8086 
1 (800)221-6630 


LyBtree—B-tree TOOLBOX 

A compact and extensively tested algorithm. 
LyBtree provides all necessary documentation 
and examples. Easy, high level interface with all 
required libraries for a quick and seamless 
installation. $150 source code included. 
Manual only $20, REFUNDABLE. MC/VISA. 
Labyrinth Systems, Inc. 

30 Buxton Farm Rd. 

Stamford, CT 06905 
(203) 322-5800 


SOURCER 


Commenting Disassembler 

Creates detailed commented source code 
and listings from memory, .COM files or .EXE 
files directly suitable for assembly. Built in 
data analyzer and simulator resolves multi¬ 
ple data segments and provides detailed 
comments on interrupts and subfunctions, 
I/O ports and much more. Outstanding 
review in PC Magazine 4/26/88 page 46. 


BIOS SOURCE 


PS/2 ■ AT ■ XT ■ PC ■ Clones 

The BIOS Pre-Processor to SOURCER,« 
provides the first means to obtain accurate 
legal source listings for any bios! Identities 
entry points with full explanations. Provides 
highly descriptive data labels such as “video 
_mode" and much more. Fully Automatic. 


SOURCER $ 99.95 

SOURCER w/BIOS Pre-Processor $139.95 


(Shipping $3, outside USA $15, CA Res. add tax) 
To order or receive information just call! 

1 - 800 - 662-8266 

V COMMUNICATIONS 

3031 Tisch Way, Suite 905, Dept. T 
San lose. CA 95128 • (408) 296-4224 

PS/2. AT. XT. PC are trademarks of IBM Corp. 
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Programmers Tools Terminal Emulation Security Devices 


MS-DOS for VAX | “ 


• DEVELOP PC 
applications 

• DEBUG PC code 

• RUN as if on a PC 

• All as a VMS process 


M software inc 
708 W. Huron 
Ann Arbor, Ml 48103 


795 


313/761-5800 
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ACCESS 


• Screen Design 

• Remote Support 

• Interrupt Driven Async 

• Application Security 
Interfaces to C, Basic, Pascal, 
Assembler, Cobol. Condensed 
screens. No Royalties. 

Guaranteed satisfaction. 
$245. VISA/MC/COD 
Trilobyte Software Systems 
295 Los Angeles Blvd. 

San Anselmo, CA 94960 
(415) 457-3431 
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BARR/SNA RJE and BARR/ 
HASP are communications 
hardware/software packages for 
the IBM PC and PS/2 series of 
computers. 

Full featured: 

• multiple printers, 

• unattended operation, 

• print speed beyond 6,0001pm, 

• special forms, 

• line speed to 56,000 bps, 

• dial-up or dedicated lines, and 

• serve as a LAN gateway. 

BARR/SNA RJE emulates IBM 
3777-3 in an SNA environment. 
BARR/HASP emulates IBM 
3777-2 and HASP on the 360/20. 
BARR communications 
software is also available with 
PC-SYNC internal modems: 
208AB, 201C, 9600. 

__ Barr Systems, Inc. 

R/IRlr 2830 NW 41 St - B,d R M 

LJr || x Gainesville, FL 32606 

~ 800-BARRSYS or 

904-371-3050 
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RUN INTEL ON A PC 




DEVELOP and DEBUG 

8 and 16 Bit INTEL CODE ON YOUR PC 

• 5 Times Faster than the "Blue Box" 

• No more waiting inline for the "Blue Box" 

• No more Intel Service Calls 

MICRUN 80.8 Bit Development-6 mhz .$595 

MICRUN 80.8Bit Development-1 Omhz...'..$995 

MICRUN 86.16 Bit Development.$495 

8080 Debugger Software Debugger.$195 

*ASK ABOUT COMPLETE AT or XT SYSTEMS 

CALL 1-800-888-8086 

Micro Interfaces Corp., 16359 NW 57th Ave. Miami, FL. 33014 
Intel is a registered trademark of Intel circle 382 on reader service card 



SECURITY 


II you HATE Copy Protection, but still want to protect your 
program Irom hackers and reverse engineering. EVERTRAK 
allows you to 

' Shut down DEBUG systems ano disassemblers 
‘ Restrict use by date-range and media-type 
■ Embed a secure serial number string 
' Track unauthorized copies back to their source 
EVERTRAK is totally invisible to your end user and uses the 
latest encryption technology 

EVERTRAK supports IBM & Compatibles using DOS 2 0 or 
later, sells for S295 00 and has a 30 day money back guarantee 

Az-Tech Software, Inc. 

305 East Franklin 
Richmond, MO 64085 


(800) 227-0644 (816) 776-2700 
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COPY PROTECTION 


Designed for user-transparency, clone 
compatibility & strength. It features: 

• no need for damaged media or I/O plugs 

• supports all Hard & Floppy disk formats 

• file-server networks supported 

• vanable number of installs (0-99) 

• create demos with remote unlock option 

• allows protected upgrades by modem BBS 

• limit program use by date or count 
$195 Starter Kit or $495 with NO meter 
counts. Free info & demo disk available. 


i A7V Az-Tech Software, Inc. 

305 East Franklin 
Richmond, MO 64085 

227-0644 (816) 776-2700 
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BIT-LOCK® SECURITY 

Piracy SURVIVAL 5 YEARS proves effectiveness 
of powerful. multilayered security. Rapid decryp¬ 
tion algorithms. Reliable/small port transparent 
security device. PARALLEL or SERIAL port. 
Countdown and timeout options also available. 
KEY-LOCK™ security at about Vi BIT-LOCK cost. 
MICROCOMPUTER APPLICATIONS 
3167 East Otero Circle 
Littleton, CO 80122 
(303)922-6410 


To place your ad in 

Tech Marketplace 
Call (212) 503-5115 


T he world's leading soft¬ 
ware manufacturers 
depend on Softguard copy 
protection systems. Your 
FREE DISKETTE introduces 
you to SuperLock™ - invisi¬ 
ble copy protection for 
IBM-PC (and compatibles) 
and Macintosh. 

• Hard disk support 
• No source code changes 
• Customized versions 
• LAN support 
• New upgrades available 

( 408 ) 773-9680 

SOFTGUARD SYSTEMS INC. 

710 Lakeway, Suite 200 
Sunnyvale, California 94086 
FAX (408) 773-1 405 
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Utilities 


THE SPINDRIFT LIBRARY 


At last!! Now there’s a way for the FORTRAN pro¬ 
grammer to do the things they have always wanted 
to do: Execute other programs via CALL EXEC; direct 
control of the cursor with edit keys; WINDOWS on the 
screen for POP UP HELPS; (*) and (?) wildcard file 
searches; save/restore screen images; COLOR screens. 

These are just a few of the features of the SPIN¬ 
DRIFT Library. Over 150 subroutines and functions 
in all, the SPINDRIFT Library includes DOS Interface 
(COPY, ERASE, MKDIR, FINDFILE, SYSTEM, etc), 
Variable Length Strings, Security Routines, Date/Time 
Routines, 10 SORT Routines, and much more! 

Price $149 plus shipping/handling 

Write for a DEMO DISK: $ 5.00 c redited toward purchase. 

Specify your FORTRAN Compiler 

Spindrift Laboratories, Ltd. 

116 South Harvard Avenue 
Arlington Heights, Illinois 60005 

( 312 ) 255-6909 
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DISK ACCELERATOR V2.0 

DiskCache speeds up your hard disk access. 
Disk caching and ram disk in one package. Ram 
disk shares cache space. Transparent, flexible, 
configurable, no h/w changes. RAM, EMS, and 
AT extended memory versions incl. Not copy 
protected. VISA, MC. volume discounts. No 
PO’s w/o prior approval. $49.00 
DATAM0RPHICS LTD. 

P.0. Box 820 

Stittsville, Ontario, Canada KOA 3G0 
Or call (613) 831-0409 

A BEAUTY FOR YOUR BEAST 

STILL RIVER SHELL, NEW VER 2.44. Faster 
more powerful version of this popular DOS 
shell. Find copy, move, delete files in a few key- 
trokes. 'Tagging 'Find on name and text 'Full 
Tree 'User defined commands and more. Unltd. 
site lie. $390. $39 complete with 160pp. man¬ 
ual. MC/VISA. 90-Day No-Risk Guarantee. 

Bill White 
P.0. Box 57 
Still River, MA 01467 
(617) 456-3699 
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Utilities 



d28c 0419 >move dx,ss 

Quaid Analyzer 

cc8b 041b move cx,sp 

Instruction Display 

fa 04Id cli 


c88c 041e move ax,cs 


H08e 0420 move ss ax 

dx ax 0000 0000 

UvU^ vtLV 11 |V/ v V OO | U A 

0d60bc 0422 move sp,0d60 

ds:si bx 86c4:003e 085d 

0200c481 0425 add sp,0200 

es:di cx 86c4:0000 0a9a 

fb 0429 sti 

ss:sp bp 86c4:0946 00a2 

52 042a push dx 

data 09c2:0008 

51 042b push cx 

code 09c2:0419 

53 042c push bx 

cs:ip 09c2:0419 

51 042d push cx 

....oditsz.a.p.c 

30b4 042e move ah,30 

flags 0000001001000110 

21cd 0430 int DOScall 


Part of a Quaid Analyzer display 

Quaid Analyzer is a powerful diagnostic tool 
that shows what is going on inside your com¬ 
puter. The > at the top is the cursor. You can 
move it with the arrow keys. When you move the 
cursor off the screen, the instructions scroll like 
text in an editor. You can move the cursor into a 
register and change its value, or see the instruc¬ 
tions or data it points to. Of course, you can 
scroll through the data display as well, and type 
new values into memory. With Quaid Analyzer 
you never have to type a command. 

This example shows the first instructions executed when 
VDISK.SYS installs itself. You can see that it changes stack 
pointers, then gets the DOS version number. We got to this 
point by loading Quaid Analyzer before DOS, then watch¬ 
ing the DOS call and disk interrupts until the driver was 
loaded, then putting a breakpoint on its first instruction. 
Drivers are installed before DOS gives you the first prompt. 
What other software tool can show you a device driver in¬ 
stall? 

Quaid Analyzer comes with a manual, and software on a 3 
inch and a 5 inch diskette. If you are not satisfied with 
Quaid Analyzer, you can return it within 30 days for a re¬ 
fund. Quaid Analyzer is not sold by dealers in the United 
States or Canada. It is not copy-protected. 

To order Quaid Analyzer, call us with your credit card, or 
send us a check for $200 US funds. We ship within a day at 
our expense. 

Quaid Software Limited 
Third Floor Dept T633 
45 Charles Street East 
Toronto Ontario Canada M4Y 1S2 


(416) 961-8243 

Warning! For advanced programmers only. 
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Fix common problems fast! 


You don’t need to b© an expert to diagnose and correct problems in¬ 
volving PC setup. All you need is HELPME™ software! More than 
300 tests. Quick identification of system configuration and com¬ 
patibility. $99 + S/H. MC/VISA. California Software Products, Inc., 
525 N. Cabrillo Park Drive, Santa Ana, CA 92701, (714) 973-0440. 
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If you can 
find better 
sort/merge 
software, 
buy it! 


Sortex:® A flexible, general 
purpose sort/merge facility 
which provides you with the 
ultimate in performance and 
reliability 



■ Runs from the DOS prompt, batch file, or 
applications written in Assembler, BASIC, 
COBOL, FORTRAN, Pascal, orC. 

■ Accepts your requirements through the full 
screen menu/panel facility, control file, or 
command line. 

■ Processes most of the commonly used file and 
data types. 

■ Produces output files with key, address, index, 
tag, or full records. 

■ Imposes no practical limitations. Files with four 
billion characters, records & fields with thirty 
two thousand characters each, and unlimited 
number of keys can be handled by Sortex. 

■ Allows records to be chosen selectively for 
processing. 

■ Sorts your records in ascending/descending 
order on any number of keys. 

■ Merges your sorted record sequences into 
one sequence on any number of keys. 

■ Preserves the input order of records on the 
output file if all their keys are identical. 

■ Allows keys to overlap, or be contained 
within other keys. They need not be 
contiguous. 

■ Processes files that contain both standard 
and nonstandard delimiters. 


30-Day Money-Back 
Guarantee 
Only $149.95 



CORPORATION 

1915 W. Orangewood Avenue 
Orange, California 92668 
Tel.: 714 978 0480 
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COMPRESS 
YOUR DATA! 


ARC is considered the industry standard archive 
utility. It’s the file storage method used by 
PCTECHIine. And PC WEEK called it ‘'A sophisticated 
and eminently useful product." 

ARC automatically compresses stored data so it 
takes up less space. And less modem transfer time. 
From 20% to 90% less, depending 
All program sources are 
included and it’s not copy 
protected. 

ARC 


System 

Enhancement 
Associates 

lil New St reel. Wayne. New Jersey 0747IHZ01 1473-5153 

CIRCLE 391 ON READER SERVICE CARD 


T oken-rin/^ 

CONTROL VX 

PRODUCTIVITY TOOLS is 
indispensablefor network and 
workstation architects. Proven 
in hundreds of installations, 
this package combines all the 
tools you, and your users, will 
ever need. 

• Extensive menuing with context 
-sensitive help (resident and 
non-resident options). 


• Full control of software 
distribution and updates. 


• Intelligent, automated backup 
of any combination of files and 
directories on any workstation. 


• Interactive and programmable file 
management for locating, moving 
and undeleting files. 


• Command line editor with 
synonyms, recall of all previous 
commands plus full screen editing. 


• Temporary connections to shared 
devices plus forced release of 
print jobs. 

ONLY $99. 

Site licenses available 

Applied Automated Engineering Corp. 
65 S. Main St. Pennington, NJ 08534 

(609) 737-6800 


CIRCLE 392 ON READER SERVICE CARD 


SOFTWARE/UTILITIES 

continues 



sea 


OCTOBER 1988 


163 






























































TECH MARKETPLACE 

THE COMPREHENSIVE GUIDE TO PRODUCTS AND SERVICES FOR THE MS DOS MARKET 


ATTENTION FORMAT VICTIMS!!!! 


• REAR GUARD™ password protects you from 

accidental format of your hard disk 

• Not memory resident nor modifies DOS 

• Completely automated installation 

• Manual and Diskette provided 

ONLY $29.00 4- $4.00 S/H VISA, M/C, COD, UPS-B/R 

ASK ABOUT OUR OTHER PRODUCTS 

“CPYAT2PC™” - SOFTWARE SOLUTION for file transfer 
incompatibility between AT’s and PC’s (Now with PS/2''' SUPPORT) 
$79.00 + $4.00 S/H 

PS/2™ EXTERNAL 1.2 MEG DRIVES - Your connection 
to the 80286 world. Software/Hardware/Cables $295.00 + S/H 
ORDER TOLL FREE 1-800-523-8777 

MICROBRIDGE COMPUTERS 


■jjH 

655 Sky Way, Suite 125 

San Carlos, CA 94070 


V/SA 



TELEX EZLINK 62873089 


FAX (415) 593-7675 

CA (415) 593-8777 NY (212) 334-1858 
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SAVE DEBUGGING TIME! 

WATCH-1/0 is a popup utility that shows names 
and technical info of all files in use. WATCH-1/0 
also shows name of last file opened, current 
program name, and last file-not-found. Only 
$49.95 + $5 S&H Visa/MC/CK/MO. 

Quantum Publishing 
23860 Miles Road 
Cleveland. OH 44128 
1-800-342-6237 

INSTANT MENUS 

Create colorful, detailed ‘‘pull down” style 
menus for any program... WITHOUT PRO¬ 
GRAMMING! Works with or without a mouse. 
Comes with menus for Word Perfect. Procomm, 
MS-DOS and more. Makes software easier to 
use and minimizes training time by creating the 
perfect user interface. $65. 

Pliable Products 
420 East Broad Street 
Souderton, PA 18964 
(215) 721-8283 

SERIAL 1/0 DRIVER 

C0M1-C0M8 DOS device driver for PS/2 Mod¬ 
els 50. 60, and 80. Interrupt driven, buffered 
1/0. Loaded via CONFIG.SYS. Extended BIOS 
for buffer control and monitor. All serial lines 
accessible via high level languages or BIOS 
calls. $129.00 + $3.00 S/H. 

Diamond Control Systems, Inc. 

400 W. Bethany Drive, Suite 140 
Allen, TX 75002 
(214) 727-8511 


Miscellaneous 

Computer Training 


C Language Training 

Introduction to C (3 days). 

"Techniques of C (2 days). 

"Training on your site + expenses. 

Public classes. 5 days <6 $895/student. 
Classes given monthly in Collingswood, NJ. 
Call for info. Handouts, Code Examples & Text¬ 
book included. 

Computer Language Arts, Inc. 

704 Haddon Ave. 

Collingswood, NJ 08108 
(609)858-2552 


Miscellaneous 
Bar Coding 


Bar Code Headquarters 


Bar Code Readers for PC. XT, AT. 

PS/2, Kimtron, Wyse, Link or any RS- 
232 terminal. Attaches as 2nd key¬ 
board and inputs data as though keyed. 
With rugged stainless steel wand— 
$399 complete. Also Laser Readers. 
Badge Readers, MagStripe Readers, 
and Portable Readers. 

Print Bar Codes on all popular dot 
matrix printers and HP compatible 
laser printers. Menu driven or "user 
callable." All popular bar codes plus 
several sizes of big text up to 1" tall, 
readable at 50 feet. Fast, Easy, Well 
Documented. Several programs from 
S49 to $279. 


Choose from the industry’s largest 
selection of PC related hardware and 
software—direct from the manufactu¬ 
rer/developer. Same day ship. 1 year 
warranty. 30 day money back guarantee. 


yORTHINGTON 


DATA SOLUTIONS 

417-A Ingalls SI. (800) 3454220 

Santa Cruz. CA 95060 CA (408) 458-9938 
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BAR CODE & 
MAGNETIC STRIPE 
READERS 

for the IBM PC & PS/2 

Simple & quick installation 
No additional software or port 
Metal wand & case 
Also available: 

Bar code printing software 
Magnetic stripe encoders 
Units for other computers 
& terminals 
GSA pricing available 

TPS ELECTRONICS 
4047 Transport Street 
Palo Alto, CA 94303 
Telephone: 415-856-6833 

Telex: (Graphnet) 371-9097 TPS PLA 
FAX: 415-856-3843 
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BAR CODES 
MADE EASY 


PERCON® E-Z-READER 

FAST • ACCURATE • RUGGED 

NO SOFTWARE CHANGES with PC/ 
XT/AT and PS/2. AT&T 6300/7300, 
Wyse 30/60/85/PC/AT. Kimtron KT-7/ 
PC. Link PCTerm/MC I /MC3. TeleVideo 
PCS 1/905/955 & DEC VT220 key¬ 
boards. multi-user RS-232 interfaces. 

• Immediate shipment 

• Free phone support 

• 2-year warranty 

• Bar code printing software 
available 

Details or Questions? Call us. 

( 503 ) 344-1189 

2190 W. Ilth Ave.. Eugene. OR 97402 

A LEADER IN BAR CODE READER ENGINEERING 


PERCON 



BARCODE BARGAINS 


NEW • WANDERWANDtm 
BARCODE READER 

Think of everything you would ever want in a barcode 
reader and youll find it in the new its 5308 system! 
Programmable • Handheld, lightweight • Simple 
connection with standard RS 232 plug • Holds up to 
48,127 characters • Discriminates between label 
codes, time stamp labels • Calculates and dumps scans 
• wand included 

ITS 5306 - PC Wand Barcode Reader. 

Emulates keyboard • ReadscodesuPC.Codabar.3of9, 
2 of 5 interleaved • works with IBM PC's and clones • 
Lowest cost • versatile, high quality! 

PCDOS-MSDOS Printing Software. 

Generate your own labels on your existing Matrix 
printer • Call for details 


International Technologies & Systems Corp. 
635 North Berry Street, Suite C 
Brea, CA 92021 
714-990-1880 

1551 GUARANTEED LOWEST PRICES 777TO 

ItLl Visa and MasterCard Accepted I / 
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Data Conversion 


TAPE/DISK CONVERSIONS 

Conversion services to or from over 1000 com¬ 
puter systems: 

• Magtapes 

• Micro Computers 

• Mini Computers 

• Word Processors 

• Typesetters 

Our conversion capabilities surpass most in the 
industry. 

PIVAR COMPUTING SERVICES,INC. 

165 Arlington Hgts. Rd. #T 
Buffalo Grove, IL 60089 
(312) 459-6010 


Data Conversion 


Optical Scanning 


3ext, graphics, program lists, 
manuals, etc. concerted to 
micro-computer format. Tast 
turnaround time, 
lovt prices. 

Call us at: 

1-800-426-3776 

TROPUS. Inc. 

1303 Clear Springs Grace 

Couisrille, K]j 40223 
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Surprisingly 


Publications 



Save Time and Money 

Over 1000 Hard-to-find 
Hardware and Software 
Items of Special 
Interest to Technical 
PC Users: A J^ 

• RS 232/IEEE 488 Networks 

• Stepping 4 Servo 
Motor Controls 

• Ruggedized PC's 

• Rack Mtg. 80286 4 80386 

• Laboratory Automation 

• 1 MHZ A/D 

• Digital Scopes to 200 MHZ 

• High Speed Bus Adapters 

• Waveform Synthesizers 

• Data Loggers 

• PC 

• And Much More 


A How-to-Handbook that 
enables you to configure the 
BEST products from the world's 
leading PC hardware and 
software vendors into risk free 
turn-key system solutions that 
meet your needs. 

Toll Free Hotline for application 
assistance and convenient one 
stop shopping at competitive 
prices. 100% Satisfaction 
Guaranteed. 


Call or write tor a FREE 
handbook today! 

203-786-51 Slice P.O.BOX 9565. New Haven. CT 06536 

(9:00 AM to 500 PM E.S.T) Fax: 203-786-5023 Telex: 91025010 37 
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Supplies 




to 

* 

co 


ID 


All Items In Stock ^ 

7 00% Guaranteed 
Call For Our Monthly Specials 
3.5" D8/DD 
•o ■ MAXELL 
2 ■ SONY 
® ■ DATASAFE 
o 5.25" DS/HD 


1.25 

1.17 

1.09 


I TDK 


1.29 

.89 


O ■ DATASAFE 
° 5.25" DS/DD 

< ■ MAXELL .6 C 

£ U VERBATIM .5S 

- ■ 3M .57 

U ■ DATASAFE .3S 

2 Prices based on 200 Disks 
Includes Labels, Sleeves & Tabs 

inNJ 800-426-0247 fax 

201-892-5655 201-892-6186 

PRINCETON 
\\\ DISKETTE 

432 Macarthur Dr ■ Brick. NJ 08724 . 
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Micro Data Base Systems. 

....4 

161 

Progress. 

..99 


Software. 

.17 

159 

Crosstalk Comm. 

12 & 13 

210 

Micro Data Base Systems . 

. 141 

232 

ProTech Marketing. 

..96 

134 

Versitron. 

.107 

167 

Crosstalk Comm. . . Back Cover 

* 

Microlytics. 


. . 72 

137 

Quarterdeck Office 


205 

Via Infocenter. 

.74 

110 

Digiboard.138& 139 

112 

Micronics. 


. 102 


System. 

. 127 

204 

Video 7. 

.97 

121 

Digi Data. 

.36 

* 

Microsoft Corp. 


. 117 

172 

Raima Corporation. 

..43 

115 

WordPerfect. 

.62 

221 

Digital Research. 

.... 103 

* 

Microsoft Corp. 

. Cover 2 

157 

Rainbow Technologies... 

. 142 




127 

Everex. 

.. 6&7 

146 

Micro Way. 


. 154 

163 

Revelation Technologies.. 

..49 




119 

FairCom. 

.44 

174 

Mortice Kern Systems. 


.. 10 

* 

SAS Institute. 

.. 60 
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PROGRAMMER’S TOOLS 


102 

Turbo C Tools 

Blaise Computing Inc. 

. 16 

164 

117 

QSET 

Business Management Data . . 

.133 

225 

* 

Vitamin C 

Creative Programming. 

.135 


119 

d-tree, c-tree, r-tree 

FairCom. 

.44 

119 

113 

Flowchart 

Haven Tree Software. 

.118 

1 1 Z 

128 

JAM 

JYACC, Inc. 

.83 


263 

KEDIT 

Mansfield Software. 

.140 

171 

259 

386 Compilers 

MetaWare Inc. 

.98 

204 

174 

MKS TOOLKIT & AWK 

Mortice Kern Systems. 

. 10 


201 

XQL 

Novell Development. 

. 8 


155 

Soft-ICE 

Nu-Mega Technologies. 

.35 

111 

233 

Programmers 

PC Express . 

. 121-123 

121 

214 

CBTree 

Peacock Systems, Inc. 

.151 

108 

215 

Periscope 

Periscope Company. 

. 5 


183 

Demo II 

Peter Norton Utilities. 

.84 

185 

144 

Poly DOC 

Polytron Corporation. 

.47 


227 

DIS N DATA 

ProAm Software. 

.128 

1 99 

130 

Brief 

Solution Systems. 

. 14 

1ZZ 

166 

C-Worthy 

Solution Systems. 

.146 


152 

Slate 

The Symmetry Group. 

.24 

239 

219 

Turbo Analyst/Prof. 5.0 

Turbo Power Software. 

.88 


* 

Windows for Data 

Vermont Creative. 

.17 






180 


COMPUTER AIDED SOFTWARE ENGINEERING 



123 

Matrix Layout 

Matrix . 

.130 


133 

DESIGN/2.0 

Meta Software Corp. 

.137 

197 


COMPUTER AIDED DESIGN (CAD) 



169 

PAD PCB 

CAD Software. 

.86 

165 


EXPERT SYSTEMS/AI SOFTWARE 



210 

GURU 

Micro Data Base Systems .... 

.141 

101 

158 


DATA MANAGEMENT SOFTWARE 


115 

* 

Magic PC 

Aker Corporation. 

.23 


147 

PC/Focus 

Information Builders. 

.37 


141 

MDBS III 

Micro Data Base Systems .... 

.4 

110 

224 

CLIPPER 

Nantucket Corporation. 

.56 

229 

* 

Professional Oracle 

Oracle Corp. 

.11 

177 

161 

Progress 

Progress. 

.99 

134 

172 

Data Base Development Sys 

Raima Corporation. 

.43 


163 

Advanced Revelation 

Revelations Technologies .. . 

.49 

159 

205 

Via/D RE 

Via Information System. 

.74 

167 


OPERATING SYSTEMS 



248 

253 

OS/286 and OS/386 

AI Architects. 

.134 


258 

AMX 

Kadak Products LTD. 

. 148 

* 

137 

DESKVIEW 

Quarterdeck Office Sys. 

.127 

* 

196 

PC-MOS 

Software Link Inc. 

.77 



MULTI-USER SYSTEMS 



* 

103 

Music/386 

Bristol Information. 

.106 

* 

221 

Concurrent DOS 386 

Digital Research. 

.103 



OTHER SERVICES 



146 

* 

Microsoft University 

Microsoft Corporation. 

.117 

175 

107 

VTEK 4.2 

Scientific Endeavors. 

.150 

173 
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IBM AND COMPATIBLE PC’s 



116 

Compatible 

Advanced Logic Research .. 

.Cvr. 3 


127 

Step 386/20 

Everex. 

.6 & 7 

232 

156 

PC AD SYS 

Tandon. 

... 38 & 39 

157 

243 

4000LX 

Tandy/Radio Shack. 

.89 

189 


MULTIFUNCTION/MEMORY CARDS 

RAMPAGE AST Research .105 

MicroRAM Tecmar. 1 

ACCELERATOR BOARDS 

386 Motherboard Micronics.102 

GRAPHICS SYSTEMS/CARDS 

EGA Wonder ATI Technologies.20 

Fast Write VGA Video Seven.97 

MASS STORAGE HARDWARE 

9 Track Tape System Catamount Corporation.152 

Gigabyte DigiData.36 

FAME Innovative Data Tech.31 

1/4" Data Cartridge Maxell Corp.33 

9 Track Hardware Overland Data.133 

INPUT SOFTWARE & HARDWARE 

The Transterm 5 Terminal Computerwise, Inc.150 

MICROPROCESSOR CHIPS 

386 Chip Intel Corporation.125 

MODEMS 

Modems Hayes Microcomputer. 64 & 65 

COMMUNICATION SOFTWARE 

Display Terminal Sharp Electronics.87 

MICRO-MAIN FRAME/MINI COMMUNICATIONS 

EXTRA! Connectivity S/W Attachmate Corporation. 90 & 91 

LOCAL AREA NETWORKS 

LAN Spool LAN Systems, Inc.148 

ARCNET Products Thomas Conrad Corp.119 

WordPerfect Office Word Perfect Corp.62 

OTHER COMMUNICATION HARDWARE 

Open Ender Board Digiboard, Inc.138 & 139 

Connections Intel Corporation. 50 & 51 

ACL Board Stargate Technologies.129 

Fiber Optic Ethernet LAN Versitron Inc. 107 

COMMUNICATIONS SOFTWARE 

Remote II Crosstalk Communications .... 12 & 13 

CROSSTALK MK.4 Crosstalk Communications ... Back Cvr. 

SDI3274 Software Dynamics.22 

APPLICATION SOFTWARE 

Supercalc Computer Associates.25 

The SAS SYSTEM SAS Institute Inc.60 

LANGUAGES 

Language Technology Microlytics, Inc.72 

MASM Microsoft Corporation.Cvr. 2 

MAIL ORDER 

Mail Order Microway.154 

Mailorder Programmer’s Connection. 19 

Mail Order Programmer’s Paradise .153 

Mailorder Programmer’s Shop.149 

SECURITY DEVICES 

The Key/The Memory Key Pro Tech Marketing.96 

Software Sentinel Rainbow Technologies. 142 

The Block Software Security.Ill 
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JORDENE ZEIMETZ 


PROFESSIONAL 

♦ * . 

°« * 

VIEWPOINT 

.JjfiPiiL..C- 

Many readers feel PC-Mac integration is like mixing apples 


and oranges, but most say they are dishing up fruit salad. 

• • 


ur recent PC Tech Journal sur¬ 
vey asks about integration of 
Macs into PC environments. The 
responses show a close split between 
respondents in favor of Macs and those 
opposed to PC-Mac integration. 

Those opposing Macs are impas¬ 
sioned in their opinions. Their answers 
are generally short—but definitely not 
sweet. “Are you serious? No—None— 
Never!” writes John L. Johnson, chief 
executive officer of Jontel Systems in 
Yucca Valley, California. 

“Not now. Never. Unless a cus¬ 
tomer insists and then only if I cannot 
talk him out of it,” says Merle D. 

Brown, owner of Creative Solutions 
in Sedgwick, Kansas. 

“Macs are not cost effective (over¬ 
priced to the max!) and the develop¬ 
ment environment is too complicated,” 
says G. David Thayer, owner of Rapid- 
soft in Las Cruces, New Mexico. 

In general, these vociferous folks 
would rather eat an apple with a worm 
in it than use an Apple with a mouse 
on it. They are basically satisfied with 
their current arrangement of IBM PC 
and compatible systems, without adding 
any Macs into the mix. 

A slightly greater number of re¬ 
spondents, however, say that Macs do 
have a place in their companies. Most 
require that the Macs connect with 
their PCs and mainframes. Our cover 
suite in July 1988 on Mac Connections 
was directed at these readers. 

Macs primarily are embedded in 
areas requiring graphics, such as mar¬ 
keting, advertising, and engineering 
departments. Senior PC business analyst 
Mike Mariner of Storage Technology 
Corporation in Louisville, Colorado, 
sums up the state of many companies 
when he describes his company’s Mac 
usage: “Marketing, technical publica¬ 
tions, creative servicing, engineering, 
general business, and executives.” All 
the applications will require PC-Mac 
connections “sooner or later,” he says. 


While the main reasons for using 
Macs are the graphics and desktop 
publishing capabilities, many find it 
necessary to use Macs to stay in touch 
with other departments and companies. 

“While we do most of our work 
on MS-DOS machines, more and more 
of our customers are using Macs and 
we have to be able to deal with them,” 
says Julius A. Luck, consultant with Rac¬ 
coon Cove Computing, Lamoine, Maine. 

Similarly, Marc Zwillinger, pro¬ 
grammer at Sonoma State University, 
Rohnert Park, California, reports, “Our 
department has an IBM PC-based 
Novell network. We provide services to 
other departments that have Macs.” 

Others are developing applications 
on both the PC and the Mac. “I have 
recently written a Macintosh version of 
our commercial software package, ‘The 
CPA Review,”’ says Kimberly J. Christen¬ 
sen, director of software development 
for MicroMash in Englewood, Colorado. 

HARVESTING APPLES 

How are people making the PC-Mac 
connection? Boyd Paulson, professor of 
civil engineering at Stanford University 



in California, says, “We use a 3Com 
Ethernet [and] AppleTalk system in our 
department (more than 100 Macs and 
PCs) and [a] gateway.” 

Most companies require at least 
dual access to printers and databases 
and the ability to convert Mac and IBM 
applications back and forth. David 
Rawheiser, senior systems analyst with 
Delaware Trust in Wilmington, says, 
“[We] need to transfer WordPerfect files 
to [the Mac] for newsletters. We use 
[Dataviz Inc.’s] Maclink Plus 2.0.” 

Tony Gaddis, computer systems 
coordinator for Regional High Technol¬ 
ogy Training Center in Waynesville, 
North Carolina, says, “Sometimes we 
send files from one of our PCs to the 
Mac, using our TOPS network—usually 
for laser printing.” 

Respondents report that they con¬ 
nect Macs to mainframes quite often, 
too. Jeffrey M. Grant, planning systems 
analyst, Alaska Airlines in Seattle, Wash¬ 
ington, says his company moves from 
“[Microsoft’s] Excel to [Lotus’s] 1-2-3 on 
occasion. All users use IBM/Amdahl- 
mainframe-to-Excel links to download 
data from [Information Builders Inc.’s] 
Focus for manipulation in Excel.” 

NO GARDEN OF EDEN 

Whether we like to admit it or not, 
several realities about Macs and PCs 
are hitting us in the face. 

First, let’s set the record straight. 
Because PCs are already entrenched 
in business, people are not going to 
throw them out—we know that and 
you know that. After all, many existing 
PCs do their jobs just fine and the ven¬ 
dor support (people and parts) is al¬ 
ready in place. 

Although readers are not ready to 
throw out their IBM PCs and compati¬ 
bles, they are buying and using Macs. 
This side-by-side positioning of Macs 
and PCs in many companies means that 
PC-Mac integration is on its way to be¬ 
coming an accepted practice. 1 mnmiiii Bzll 
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V\fe think 80386 

technology is 
worthless... 



Golden Gate Bridge, San Francisco, California 


...if you can't afford it. 


W e're ALR, the California 
computer corporation , and we make 
the world's most powerful personal 
computers. Now you can get the 
same power and performance of 
the FlexCache 386 Series in a 


* Prices and configurations as of July, 1988 and subject to change. 


desktop platform. And you can get 
the new desktop systems for a lot 
less (as much as $4305.00 less) than 
comparably configured Compaq™ 
and IBM™ systems. The FlexCache 
386 series incorporates exclusive 


flexcache architecture, designed by 
the manufacturer of the first 80386 
based system, ALR. 

In our opinion, new technology is 
great, but worthless, if you can't 
afford it. That's why INFOWORLD 
said, " ALR continues to deliver high 
performance machines at comfortable 
prices. " So make a free call and find 
out who your nearest ALR dealer is. 

1 -800-444-4ALR 



Advanced Logic Research, Inc. 

9401 Jeronimo 
Irvine, California 92718 
(714) 581-6770 

FAX: (714) 581-9240 (714) 458-0532 

Telex: 5106014525-Answer back Advanced Logic 


20MHz 

ALR™ 

FlexCache 

Systems 

Compaq™ 

DESKPRO 

. TM 

IBM 

PS/2 70 386 

25MHz 

ALR™ 

FlexCache 

Systems 

_ TM 

Compaq 

DESKPRO 

IBM™ 

PS/2 70 386 

20386DT-R66 

386/20 Mod. 60 

8570-121 

25386DT-100 

386/25 Mod.110 

8570-A21 

80386 

20MHz 

32KB, 

82385 

Memory 

Cache (35ns) 

80386 

20MHz 

32KB, 

82385 

Memory 

Cache (35ns) 

80386 

20MHz 

0-2 wait-states 

80386 

25MHz 

64KB, 

EE 82385 

Memory 

Cache (25ns) 

80386 

25MHz 

32KB, 

82385 

Memory 

Cache (25ns) 

80386 

25MHz 

64KB 

Memory 

Cache (30ns) 

Processing performance based on Power Meter Version 1.2. (Million instructions per second) - 

4.71 MIPS_4.59 MIPS_3.53 MIPS_6.06 MIPS 5.50 MIPS 

MIPS 

5.74 MIPS 

66MB (28ms) 

60MB (30ms) 

120MB (23ms) 

95/108MB(28ms) 110MB (25ms) 

120MB (23ms) 

$4590.00* 

$7499.00* 

$7995.00* 

$6990.00* 

$10,299.00* 

$11,295.00* 


ALR and FlexCache are trademarks of Advanced Logic Research, Inc. Compaq and Deskpro are trademarks of Compaq 
Computer Corp. IBM and PS/2 are trademarks of International Business Corp. 

Circle No. 118 lor end-user. No. 116 for reseller. 













































.and 

here 


Whatever dialect of IBM you need to speak, 
CROSSTALK® Mk. 4 makes the connection. 

Now, one program does the job that used to require several. 
CROSSTALK® Mk. 4 allows high-speed direct communications 
between PCs and minicomputers, or (with an IRMA™ board) 
between your PC and an IBM Mainframe, or (with Smart Alec™) 
between your PC and IBM System 3x’s. If you like, CROSSTALK 
can support all of these sessions (and others) simultaneously, 
and display each session in its own window. 

CROSSTALK Mk. 4 emulates all the terminals you’re likely 
to find useful. That includes IBM 3101 (page and character 
modes), IBM 525x, IBM 529x, IBM 327x, as well as many 
popular async terminals like the DEC VT100 and VT220 
series. CROSSTALK Mk. 4 includes the powerful CASL™ 
programming language, which allows you to automate 
communications applications quickly and easily. 

So if you’re used to thinking of CROSSTALK just to 
use with a modem, you’re missing some important 
connections. Ask your dealer for details, or write: 

GbGCT Digital Communications Associates, Inc. 

1000 Holcomb Woods Parkway / Roswell, Georgia 30076 
1-800-241-6393 

CROWALK* 

COMMUNICATIONS 

KMS 

CROSSTALK and DCA are registered trademarks of Digital Communications 
Associates, Inc. IRMA, Smart Alec and CASL are trademarks of Digital Communi¬ 
cations Associates, Inc. IBM is a registered trademark of International Business 
Machines Corp. DEC is a registered trademark of Digital Equipment Corp. 

CIRCLE NO. 167 ON READER SERVIC£ CARD 




